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INTRODUCTION 


The  survey  of  the  surface  waters  in  the  Roanoke  River  Basin  was 
undertaken,  and  this  report  has  been  prepared  to  fulfill  the  require- 
ments of  Section  lU3~2l5  of  Article  21  of  the  General  Statutes  of  North 
Carolina.    The  area  considered  during  these  studies  and  covered  by  this 
report  is  the  entire  watershed  of  the  Roanoke  River  lying  within  North 
Carolina,  as  shown  on  accompanying  maps  entitled  "Roanoke  River  Basin, 
Geographic  Locations  of  Sampling  Stations,"  pages  11  and  13.    The  Roa- 
noke River  is  an  interstate  stream  draining  a  large  area  in  Virginia 
through  the  Roanoke  River  and  a  relatively  smaller  area  drained  by  the 
Dan  River  and  its  tributaries. 

The  data  on  which  this  report  is  based  have  been  developed  through 
actual  laboratory  studies  of  existing  stream  conditions,  engineering 
surveys  of  municipal  and  Industrie.!  plant  water  supplies  and  treatment 
facilities,  from  information  obtained  from  existing  files  and  from  con- 
ferences with  persons  well  acquainted  with  the  area* 

The  laboratory  studies  started  during  August,  19^3,  and  continued 
at  intervals  until  October,  19^5.    The  objective  of  the  19^3  study  was 
to  establish  the  general  water  quality  pattern  of  the  river  during  the 
critical  period  of  high  water  temperatures*    Supplemental  studies  were 
undertaken  during  the  spring  of  19^U  primarily  to  determine  river  con- 
ditions in  respect  to  dissolved  oxygen  and  toxicity  during  the  time  that 
anadromous  fishes  were  present  in  the  river.    As  a  result  of  changes  in 
river  conditions  produced  by  the  construction  of  a  hydroelectric  plant 
and  by  certain  plant  changes  made  by  the  Halifax  Paper  Company,  Inc., 
additional  studies  were  undertaken  during  both  the  spring  and  the  fall 
of  1955,  and  the  summer  of  1956. 

Data  with  reference  to  stream  flows,  watershed  areas,  and  stream 
mileages  were  furnished  by  the  North  Carolina  District  Office,  Geologi- 
cal Survey  of  the  United  States  Department  of  Interior,  \inder  the  terms 
of  a  cooperative  agreement  between  that  office  and  the  State  Stream 
Sanitation  Committee.    Other  state  agencies  have  also  been  of  consider- 
able assistance  in  furnishing  data  with  regard  to  land  and  stream  usage. 

This  report  presents  information  about  present  stream  conditions, 
usage  of  water  resources  in  the  basin,  sources  of  pollution  entering 
these  water  resources    pollution  prevention  mea.sures  now  in  effect,  and 
proposed  classifications  for  the  waters  of  the  basin. 

Throughout  the  conduct  of  these  studies  and  the  preparation  of  this 
report,  a  sincere  effort  has  been  made  to  present  a  fair  picture  of  the 
complex  water  pollution  problems  within  the  basin.    Likewise,  every 
effort  has  been  made  toward  developing  reasonable  conclusions  and  recom- 
mendations pertaining  to  the  proposed  classifications  of  the  various 
waters  comprijsing  the  water  resources  of  the  area.    It  is  hoped,  there- 
fore, that  the  report  will  be  useful  to  all  who  are  concerned  with  the 
problem  of  safeguarding  the  water  resources  in  the  Roanoke  River  Basin. 
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and  other  agencies  and  individuals  interested  in  preserving  and  develop- 
ing our  water  resourceso    This  assistance  is  hereby  acknowledged© 
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SUMMARY 


This  report  has  been  prepared  to  fulfill  the  requirements  of  Sec- 
tion 1U3-215  of  Article  21  of  the  General  Statutes  of  North  Carolinao 

The  area  covered  by  this  report  is  the  entire  watershed  of  the 
Roanoke  River  in  North  Carolina  encompassing  approximately  3^520  square 
mileso    The  estimated  19^0  population  of  the  basin  \ja.s  283^670, 

Water  uses  in  the  basin  include  domestic  and  industrial  water  sup- 
plies! electric  power  productionj  bathing  and  other  forms  of  recroationj 
fish  and  laldlife  propagation;  agriculture,  including  livestock  watering 
and  irrigation;  and  waste  disposal. 

There  are  21  public  water  supplies  within  the  basin  serving  ap- 
proximately 55j200  people  which  use  sor,e  6,2^  million  gallons  of  ifater 
per  dayo    There  is  no  complete  record  of  the  quantity  of  water  used  for 
indusxrial  purposes ^    Some  industrial  establishments  depend  on  munici- 
pal water  supplies;  however,  most  industries  that  require  large  quanti- 
ties of  water  maintain  private  water  supplies a 

There  are  12  public  ground  water  supplies  in  the  basin  serving  an 
estimated  population  of  16^,850  which  use  about  lo25  million  gallons  of 
water  per  dayo 

There  are  nine  public  surface  water  supplies  in  the  basin  serving 
an  estimated  population  of  38,3^0  which  use  approximately  5cO  million 
gallons  of  water  per  day© 

There  are  U2  points  of  significant  pollution  within  the  basin* 
These  wastes  consist  of  domestic  sewage,  industrial  wastes  or  combina- 
tions of  both. 
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CONCLUSIONS 


Fron  a  review  of  the  data  in  this  report,  it  is  concluded  that: 

lo    The  waters  of  the  basin  are  not  presently  i:ised  to  their  utmost. 
There  is  an  adequate  quantity  of  water  to  sustain  additional  industrial 
expansion,  population  growth,  recreational  development  and  other  legiti- 
mate uses  provided  a  comprehensive  water  pollution  control  prograin  is 
carried  outc 

2t    Both  population  and  industrial  development  are  increasing  in 
the  basine    These  trends  are  toward  greater  water  useo    To  adequately 
protect  the  water  resources  of  the  basin  for  future  use,  steps  must  be 
taken  to  reduce  existing  pollution  and  to  insure  that  future  polluters 
provide  effective  waste  treatment. 

3.    Industry  has  not  kept  pace  with  municipalities  in  the  abate- 
ment of  pollution.    Of  the  wastes  being  discharged  to  the  streams  with- 
out any  treatment,  there  are  11  points  discharging  domestic  sewage  with 
a  population  equivalent  of  ij.8,U80  while  there  are  21  points  discharging 
industrial  wastes  without  treatment  with  a  PoE.  of  703,800, 

he    Unsatisfactory  operation  and  lack  of  proper  maintenance  have 
reduced  the  efficiency  of  many  existing  waste  treatment  plants. 

The  classification  of  the  Dan  River  below  the  Leaksville  water 
supply  intake  should  be  established  as  C  for  the  protection  of  the  Dan- 
ville, Virginia,  water  supply, 

6.    Municipalities  and  industries  should  obtain  qualified  personnel 
to  study  their  own  waste  disposal  problems,  and  to  seek  proper  waste 
treatment  methods  and  facilities. 

7o    The  recommended  classifications  as  shown  in  Table  7  beginning 
on  page  1^7  are  based  on  the  best  usage  now  being  made  of  the  waters  or 
contemplated  in  the  foreseeable  future  and,  therefore,  should  be  adopt- 
ed. 
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TABLE  1 


.    .                  SAMPLING  POINTS  AND  GAGING 

STATIONS 

*  ■  •■  •■  • 

DOl^STREADi  ORDER 

Miles  from 

Drainag( 

Sta, 

Stage 

River  Mouth 

Area  in 

NOo 

Location 

Refe 

or  Mouth  of 

Sq.  Mill 

Tributary 

Pigg  River  at  Ue  Sc  Hwy#  220  near  Rocky 

Mountji  Va«, 

R«P» 

Pigg  River  at  Va,  Hi-jye  iiO  near  Toshes,  Vao 

RoP. 

Aliens  Creek  near  Biiggs  Island  Dan,  Va* 

RoPc 

58 

Dan  River  near  Francisco 

,;  Rec, 

i59a 

12ii 

57 

Dan  River  at  N,  Go  89  near  Danbury 

RoP« 

liiUo8 

25U 

56 

,  Dan  River  at  Danbury 

■  R.P. 

lhl,7 

273 

Dan  River  at  U,  So  311  near  Walnut  Cove 

'  RoPo 

130c5 

35I0I 

72 

Town  Fork  Creek  at  Walnut  Cove 

RoPo 

3«53 

llii 

71 

Town  Fork  Creek  near  Walnut  Cove 

3.U9 

55 

Dan  River  at  Pine  Hall 

R»Po 

125.8 

li95.7 

Belwe  Creek  near  Pine  Hall          -  . 

RoPfl 

0,3.  ' 

79.3 

5ii 

Dan  River  near  Madison 

RcP» 

119.2  ^ 

603 

Big  Beavers  Island  Creek  near  Madison 

RjP* 

Oc7 

23.7 

53 

Dan  River  above  Mayo  River  near  Madison 

SoG^ 

117  cO 

650 

North  Mayo  River  near  Spencer,  Vaa 

Reco 

llol 

108 

Mayo  River  near  Price 

Recc 

l5o8   ■  ' 

260 

86 

Boaz  Greek  near  Stoneville 

RuPo 

1.13 

2oU 

86a 

Boaz  Creek  near  Stoneville  50'  downstream 

from  #86 

lol2 

South  Mayo  River  at  Uo  So  Hwyo  58  near 

Stuart,  Vao 

RoPb 

North  Mayo  River  at  Uo  So  liwy,  58  near 

Stuart,  Vao 

•  R.Po 

63 

Mayo  River  near  Mayodan                      .     ,  ■;  . 

ReP. 

6«1 

305 

88 

Branch  to  Mayo  River  near  Stoneville 

2e8 

0,1 

88A 

Branch  to  Mayo  River  near  Mayodan        ?,  ■  ■ 

•  RoPc 

U.i 

62 

Mayo  River  at  Mayodan  Dam                    ''i  /' 

■  >  2.U 

312 

61 

Mayo  River  at  Mayodan 

RoP. 

1.6 

313 

Mayo  River  near  Madison  (1st  bridge  above 

Dan  River) 

R»P« 

315 

Hogan  Creek  near  Madison  j-vy 

RoP. 

0^68 

23 

52 

Dan  River  near  Wentworth  ' 

Rec, 

103c9 

1050 

87 

Branch  of  Buffalo  Creek  near  Stoneville 

RoPo 

io5 

3.3 

87A 

Buffalo  Creek  near  Leaksville 

R«P. 

1.8 

16.6 

51 

Dan  River  at  Hwy«  8?  at  Leaksville 

93o6  ; 

1150 

Towne  Creek  at  Va<,  Hwy,         at  Philpott 

Va. 

RePc 

Beaver  Creek  at  Vao  Hwy*  108  near  Martins- 

ville, Va» 

RoPo 

Jones  Creek  at  Martinsville,  Va, 

RoP. 

Leatherwood  Creek  at  Va*  Hwyo  650  near 

Martinsville,  Vao 

R.P', 

Smith  River  at  Martinsville,  Vao 

Recc, 

37ii 
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Miles  from  Drainage 


Sta<, 

Stage 

River  Mouth 

Area  in 

No, 

Location 

Ref, 

or  Mouth  of 

Sqo  Mile 

Tributary 

hQ 

Smith  River  at  Hwy»  622  above  Morgans 

Ford,  Vae 

R«Po 

7o3 

526 

hi 

Smith  River  at  Spray 

Rec, 

iic2 

538 

k6 

Smith  River  at  Spray  300'  downstream 

from  sewer  outfall 

lo6 

51;2 

Dan  River  near  Leaksville 

RoPo 

91,9 

1697 

hh 

Dan  River  near  Draper 

RoPo 

87,8 

172U 

ii3 

Dan  River  near  Mayf ield                 .  i^'-r.  ■ 

8lo3 

1776 

81; 

Wolf  Island  Creek  at  Reidsvllle 

R«Po 

l8o3 

3c8 

83B 

Wolf  Island  Creek  on  Hwy,  lU  near    1.  'i^r 

Reidsville 

RePo 

16,6 

7oli 

83 

Wolf  Island  Creek  -  North  Prong  at  N*  Co 

Hwyo  llj.  bridge  near  Reidsville 

83A 

Wolf  Island  Creek  near  Pelham 

RoPo 

Oo5 

68,7 

Sandy  River  near  Danville,  Va^  '  ■ 

Rec, 

5c8 

113 

..  i  - 

Sandy  Creek  at  Hwy,  732  near  Danville, 

Va, 

RoPe 

Dan  River  at  Danville,  Va, 

Rec, 

62,3 

2050 

h2 

Dan  River  Oo25  mile  south  of  N,  Co- 

Vao  Line  near  Blanche 

57o8 

978 

85 

Jones  Creek  near  Reidsville     ..'Ov-i      ;  ■;. 

RoPo 

Uc7 

5c6 

85a 

Hogan  Creek  near  Providence  ■'^!>.j±:f'  i 

RoPo 

3o7 

96,1 

Moon  Creek  near  Providence  .. 

R<,P. 

h.h 

37o8 

hi 

Dan  River  near  L'lilton 

RoPo 

l9o5 

2322 

82 

Country  Line  Creek  at  No  C  62  near 

Yancey  VD.lle 

RoPo 

16,2 

i;Uo2 

81 

Country  Line  Crsek  at  Yanceyville 

R.P^ 

ho2 

l;7o8 

Dan  River  at  Paces^  Vao  ^■'\ 

Reco 

35o9 

2550 

Dan  River  at  South  Boston,  Va, 

Rec, 

22o6 

2730 

Georges  Creek  near  Gretna,  Va,  I" 

ReCo 

8o7 

9.2 

Bannister  River  near  Chatham,  Va» 

R«Po 

9o3 

Bannister  River  at  Halifax^,  Vae 

ReCo 

552 

I^yco  River  near  Roxboro                  -  - 

RePo 

32c8 

78 

South  Hyco  River  near  Concord 

RcPo 

loO 

76,5 

Thk 

Hyco  River  at  Ist  bridge  from  McGhees 

f.W..''... 

Mill 

30c2 

173 

7h 

Hyco  River  at  McGhees  Mill         ■.■■■liJr-.rr'j  ■ 

RoPc 

26o7 

191 

77 

Marlowe  Creek  at  Longhurst 

RoPo 

8o9 

6o3 

76 

Marlowe  Creek  near  Longhurst 

RoPo 

7oU 

11.2 

75 

Marlowe  Creek  near  Woodsdale 

R.Pe 

3oii 

19c6 

73 

Hyco  River  near  Woodsdcile 

R.Pq 

22o3 

257 

Hyco  River  near  Dennis ton,  Va. 

16.1; 

219 

Roanoke  River  at  Clarksville,  Va» 

Rec, 

193ol 

7320 

Roanoke  River  at  Buggs  Island,  Va, 

Rec, 

170.6 

7780 

101 

Nutbush  Creek  at  Henderson 

102 

Nut bush  Creek  near  Henderson 

37 

Roanoke  River  at  No  C.  Hwy,  i|8  near 

36 

Roanoke  Rapids 

135e2 

81;10 

Roanoke  River  above  Roanoke  Rapids  sewer 

13ii*2 

35 

Roanoke  River  at  Roanoke  Rapids 

Rec, 

133o6 

8I;10 

3ii 

Roanoke  River  at  Weldon 

Rec, 

130,0 

8i;50 
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Sta» 

No.  Location 


Miles  from 
Stage    River  Mouth 
Ref .      or  Mouth  of 

Tributary 


33       Roanoke  River  at  Garry's  Landing 
65       Bridgers  Creek  near  Rich  Square 
32       Roanoke  River  near  Scotland  Neck 
31       Roanoke  River  at  Palmyra 
yik     Roanoke  River  below  Scotland  Neck  - 

Location  vai-'ies  between  River  Mile 

102  and  River  Mile  86, 
15       Roanoke  River  at  Hamilton 

11  Roanoke  River  above  Concho  Creek  near 

Williams ton 
10       Roanoke  River  be].')w  Concho  Creek  near 
VJilliamston 

9  Roanoke  River  near  Williair.ston  below  .  ,  i  ■  ■ 

Standard  Fertilizer  Plant  ;  :  . ; 

Ready  Branch  near  Williamston  ■  •  - 

8       Cashie  River  at  Ut  S.  Hwy,  13  near  Windsor 
7       Cashie  River  0,25  mile  below  (gueen  St, 
sewer  outfall  at  Windsor 
Roquist  Creek  near  Windsor  .•..  "! 

6       Cashie  River  at  Sans  Sauci  Ferry 

10  Cashie  River  at  Mouth  v  -,' 
5       Roanoke  River  at  N^  Co  Pulp  Co, 

water  intake  near  Plymouth  '  ;•:  . 

22  Horse  Thorofare  100  yds,  below  entry  of  ; 

Middle  River 

23  Mddle  River  200  yds,  upstream  from  Horse 

Thorofc.re 

2k       Middle  River  500  yds,  downstreain  from  Horse 
Thorofare 

h       Roanoke  River  above  Welch  Creek  near  N.  C. 
Pulp  Co, 

12  Welch  Creek  at  Hwy.  6b  bridge  near  Plymouth 

13  Welch  Creek  at  Plymouth 

3       Rosjioke  River  below  Welch  Creek  at  Plymouth 
2       Roanoke  River  5C0  ft,  below  Atlas  Plywood  Co. 
lU       Conaby  Creek  at  Mouth  near  Plymouth 
lA     Roanoke  River  at  Mouth 
IB     Eastm.ost  River  at  Mouth 
ID     Albemarle  Sound  100  ydSo 
IE     Albemarle  Sound  100  yds-. 
IF     Albemarle  Sound  100  yds. 
IG     Albemarle  Sound  100  yds. 
IH     Albemarle  Sound  100  yds.  north  of  #1E 

11  Albemarle  Sound  100  yds.  north  of  #1F 

Stage  Reference 


R.P. 

Rece 


R.P, 


R.P. 


north  of  #1A 
north  of  #1B 
north  of  #1C 
north  of  #1D 


118.0 
3c0 
102c5 
79o5 


62ol 

37.5 

36.2 
1.0 

20o3 

17c6 
3c  2 
6.5 
0 

9.1 


8.7 

3.0 
0,1 
6.8 
5.8 
1,8 
0 


Drainage 
Area  in 
Sq.  Miles 


5«o 
8700 
8820 


8870 
Q9kO 
9060 

9066 

15.5 
170 

18U 
62.2 

299 


21.7 


Rec.  - 
R.P.  — 
S.G.  - 


Recording  Gage 
Reference  Point 
Staff  Gage 
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SAIffLDJG  POINTS  AND  GAGING  STATIONS 
NUMERICAL  ORDER 


Sta* 

NOo 


lA 
IB 
IC 
ID 
IE 
IF 
IG 
IH 
II 
2 

3 
h 

5 

6 
7 

8 
9 

10 

11 

12  " 

13 
Ik 

15 
22 

23 

2h 

31 

3U 


1 .;  ■ 


Location 


Miles  from 
Stage    River  Moutii 
Ref •      or  Mouth  of 

Tributary 


Drainage 
Area  in 
Sqo  Miles 


north  of  //lA 
north  of  #1B 
north  of  #10 
north  of  #ID 


32 
33 


Roanoke  River  at  Mouth 
Eastnost  River  at  Mouth 
Cashie  River  at  Mouth 
Albemarle  Sound  100  yds< 
Albemarle  Sound  100  ydse 
Albemarle  Sound  100  yds, 
Albemarle  Sound  100  yds, 
Albemarle  Sound  100  yds,  north  of  #1E 
Albemarle  Sound  100  ydso  north  of  #1F 
Roanoke  River  ^00  ft,  below  Atlas  Plywood 

Company  ^ 
Roanoke  River  below  Welch  Creek  at  ■ 

Plymouth  ■  ' 

Roanoke  River  abovd  Welch  Creek  near  N,  C, 

Pulp  Co, 

Roanoke  River  at  No  C,  Pulp  Co,  water 

intake  near  Plymouth  ••  •  •  ■ 

Cashie  River  at  Sans  Sauci  Ferry  '.  • 

Cashie  River  Oo25  mile  below  Queen  Street 

sewer  ourfall  at  Windsor 
Roquist  Creek  near  Windsor  R«Po 
Cashie  River  at  Uo  S.  Hwy.  13  near 

Windsor  .  .  -^'V',, 

Roanoke  River  near  Williamston  below 

Standard  Fertilizer  Plant 
Ready  Branch  near  Williamston  RePo 
Roanoke  River  below  Conoho  Creek  near 

Williamston 
Roanoke  River  above  Conoho  Creek  near 

Williamston 
Welch  Creek  at  Hwy«  61;  bridge  near 

Plymouth 
Welch  Creek  at  Plymouth 
Conaby  Creek  at  Mouth  near  Plymouth 
Roanoke  River  at  Hamilton 
Horse  Thorofarj,  100  yds,  below  entry  of 

Middle  River 
Middle  River  200  yds*,  upstream  from 

Horse  Thorofare 
Middle  River  ^00  yds,  downstream  from 

Horse  Thorofare 
Roanoke  River  at  Palryra 
Rorjioko  Rivor  below  Scotland  Nock  - 

Location  varies  botwocn  River  Mile 

102  and  River  Mile  86. 
Roanoke  River  near  Scotland  Neck  Rec. 
Ro.anoke  River  at  Garry' s  Landing 


^  5o8 

6,8 

8.7 

6.5 

•  17.6 

3.2 

-  20.3 

•  36,2 

37.5 
37.9 

3cO 

Ool 

lo8 
62,1 


79.5 


102.5 
118.0 


299 

I8i| 
62o2 

170 

9066 
l5o5 

9060 
Q9hO 


21.7 

8890 


8820 


8700 
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Sta, 

NOo  Location 


31;     Roanoke  River  at  Weldon . 

35  Roanoke  River  at  Roanoke  Rapids 

36  Roanoke  River  above  Roanoke  Rapids  sewer 

37  Roanoke  River  at  N,  Co  Ht^s  U8  bridge  near 

.  Roanoke  Rapids 
Sandy  River  near  Danville,  Va» 
Sandy  Creek  at  Hwyo  732  near  Danville,  Va« 
Dan  River  at  Danville,  Vae 
hi     Dan  River  near  Milton  ^ 
[|.2     Dan  River  ^  mile  south  of  N.  C,  -Va«  Line 

near  Blanche 
ii3     Dan  River  near  Mayfield 

kh     Dan  River  near  Draper  « v'  , 

Dan  River  near  Leaks ville  ,.  "■' 

1|6     Smith  River  at  Spray  300'  downstream 

frora  sewer  outfall  „;.■■  : 

kl     Smith  River  at  Spray 

I48     Smith  River  at  Hwy,  622  above  Morgans      . : 
Ford,  Vao 

51  Dan  River  at  Hwy,  87  at  Leaks ville 

Towne  Creek  at  Va»  KT^;yo  67U  at  Philpott,  Va, 
Beaver  Creek  at  Va.j  Hwy,  IO8  near 

Martinsville,  Vao 
Jones  Creek  at  Martinsville,  Va.  ,< 
Leatherwood  Creek  at  Va«  Ht^o  6^0  near 

Martinsville,  Va*  a 
Smith  River  at  Martinsville,  Vao  - . 

52  Dan  River  near  Wentworth 

53  Dan  River  above  Mayo  River  near  Madison 
North  Mayo  River  near  Spencer,  Vao  ...;.:.J 

5I4.     Dan  River  near  Madison  ■  « j  j 

Big  Beavers  Island  Creek  near  Madison 

55  Dan  River  at  Pine  Hall  ,  ■ 
Belwe  Creek  near  Pine  Hall 

56  Dan  River  at  Uo  Sa  311  near  Walnut  Gove  ; 

57  Dan  River  at  N,  Ce  89  near  Danbury  '  '  ,. 
Dan  River  at  Danbury                                '.^  •• 

58  Dan  River  near  Francisco 

Aliens  Creek  near  Buggs  Island  Dam,  Va. 
Pigg  River  at  Hwy,  hO  near  Toshes,  Vao     >  ■  • 
Pigg  River  at  U,  S,  Hvjyo  220  near  Rocky 
Mount,  Vaa 

61  Mayo  River  near  Madison  (1st  bridge  above 

Dan  River) 
Mayo  River  at  Mayodan 

62  Mayo  River  at  Mayodan  Dam 

63  Mayo  River  near  Mayodan 
6I4     Mayo  River  near  Price 

65      Bridgers  Creek  near  Rich  Square 

71  Town  Fork  Creek  near  Walnut  Cove 

72  Torn  Fork  Creek  at  Walnut  Cove 
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Drainag( 
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Area  in 

rtex  » 
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i  ri  Du  oaxy 
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1776 

rtci  a 

0  f  oO    •  , 

1  79)1 

R«  P  J 

91,9  ■  ■■ 

1691 

9 

R.P. 

7=3    - . 

526 

1 1  i^n 

R.Po 

R  P 

i  ' 

R  P 

R  P 

xtec  « 

0«Uo 

117  0 

Rpc- 

108 

-1-J.7  ij  ^ 

R  .P^ 

0  7 

R-P„ 

479.  I 

R  P 

79 
I  7.  J 

R/,P^ 

J.\*  0  i  0 

^i^l  1 

R  P 

R.Po 

liil.7    .  /" 

273 

Rec« 

l59ol  J- 

12U 

RoP. 

f 

R.P. 

'  .  ,-  ;' 

R  P 

P  p 

n  0 

pip 

p  P 

-LciD 

P-1.P 

P  P 

A  1 

pUp 

Ro  f> 

1<  fi 

9An 

R»P» 

3.0 

5.0 

3oU9 

Ro  Po 

3.53 

nU 

20 


Miles  from 

Drainag( 

Sta, 

Stage 

River  Mouth 

Area  in 

iMO* 

Location 

riei  e 

or  lYlouth  01 

oqo  Mil( 

Tributary 

73 

. Hyco  River  near  Woodsdale 

■D 

Xte  ro 

22c3 

0  "'■7 

?o7 

Hyco  River  near  Dennirton^  Vao 

ReOo 

l0r>i; 

Roanoke  River  at  Claj'i':3vi.lle^  Vac 

rcec« 

iy3oi 

"700  A 

.  3<-U 

Roanoke  River  a;'/  Bu.3gs  Island^  Va» 

Reco 

1  fUoO 

'7'7  An 
f  fOO 

"h  :.- 

I^rco  River  at  McGnees  Mill 

R*Po 

20,7 

lyi 

7i4A  •  ■ 

-I^co  River  at  1st  bridge  from  McGhees  v 

bi  J.. 

Kill 

30c2 

173 

rp 

Marlowe  Creek  near  iJoodsdale 

3oU 

iy«o 

(O 

Marlowe  Creek  near  Lonr^hurst 

7ca 

Ho  2 

11 

Marlowe  ur'cek  ao  Lonr];iirst  v- 

R,Po 

Oo9 

Oo3 

At 
Ol 

Country  Line  Creek  at  Ysnceyville 

R.P. 

1  0 

1  n  Q 

Dan  River  at  Paces^  Ya>^ 

Rece 

35o9 

0  r'r'rv 

Dan  River  at  South  Boston^  Va» 

ReCo 

22oO 

2730 

Georges  Creek  near  Gretna,  Vao 

ReCo 

0,7 

9a2 

Bannister  River  near  Chathairi^  Vao 

Tl  T~\ 

R.Po 

9o3 

Bannister  Rivej.-  at  Halifax^  Va« 

Reco 

r'r'o 
552 

I^yco  River  near  Roxboro 

it, re 

"30  A 

32oO 

'7A 

70 

South  Eyco  River  near  Concord         "x.  i'- 

IcO 

7oo5 

cS2 

Comtrj''  Line  Greek  at  N,  Co  62  near 

lanceyvilxe 

R.r, 

lA  0 

I.I  0 

Viioli  Island  Creek  -  North  Prong  at 

No  Co  Hwye  lU  bridge  near  Reidsville 

o3A 

Wolf  Island  Creek  near  Pelhan 

RaP* 

A  r' 

oo7 

o3E 

wolf  Island  Creek  on  Hwy»  Hi  near     *  ■ 

Reidsville 

"D  "D 

XT-e-T© 

lOoO 

'7  1. 

loh 

OU 

Wolf  Island  Creek  at  Reidsville 

itor  # 

10c3 

0  A 

3«o 

o5 

Jcnes  Creek  near  Reidsville 

R«P« 

1.  v 
4«7 

Kogan  Creek  near  Providence 

D  "Pi 

R.Po 

3«7 

OA  T 

Moon  Creek  near  Providence        '  '  '  "  '■- ■ 

itar« 

1,  1. 

00 

Boaz  Creek  near  Stcneville 

D  TD 

tt^r  0 

loi3 

ooA 

Boaz  Creek  near  Stone ville  ^0  feet  down- 

stream  fron  #oo 

1«12 

South  Mayo  River  at  Uj  S©  Hwye  3o  near 

Stuart J  Vac 

rCoJr  e 

0  f 

rjrancn  oi  Duiiaio  oreeK  near  oboneviiie 

it*  r« 

87A 

Buffalo  Creek  near  Leaks ville 

Ro  Po 

1,8 

16.6 

88 

Branch  to  Mayo  River  near  Stoneville 

2c8 

0.1 

88a 

Branch  to  Mayo  River  near  Mayodan 

RaP* 

Oo5 

101  Nut bush  Creek  at  Henderson 

102  Nutbush  Creek  near  Henderson 


Stage  Reference  • 

ReCo    ~    Recording  Gage 
R,P,    -    Referenv.3  Point 
SoG,         Staff  Gage 
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GM^ERAL  CESCRIPTION 


The  Roanoke  River  is  an  interstate  stream  that  drains  a  portion  of  Virginia 
before  entering  North  Carolina^    The  North  Carolina  portion  of  the  basin  is  a 
long  relatively  narrow  strip  along  the  northern  boundary  of  the  State o  The 
streari'  enters  North  Carolina  in  the  low  rolling  hills  of  the  Piedmont  Plateau^ 
crosses  the  fall  line  near  Gaston  and  flows  through  the  Coastal  Plains  to  empty 
into  Albemarle  Sound  near  Plymouth* 

The  principal,  tributaries  to  the  Roanoke  River  are  the  Dan_5  Mayo,  and  Smith 
Riverso    All  of  these  streams  are  interstate  streams  and  drain  a  large  area  of 
Virginia  before  entering  North  Carolinao    The  Dan  River  rises  in  Patrick  County^ 
Virginia,  and  flows  in  a  southeasterly  direction  to  enter  North  Carolina  in 
Stokes  County,    It  flows  east  and  northeast  to  Madison  where  it  is  joined  by  the 
Mayo  River  and  thine e  to  Leaksville  where  it  is  joined  by  the  Smith  River.  The 
stream  leaves  North  Carolina  near  Leaksville  junction  and  flows  through  Dan- 
ville, Virginia,  and  then  re-enters  North  Carolina  in  Caswell  County  near 
Blanche,    After  flowing  through  a  portion  of  Caswell  County,  the  Dan  River  leaves 
North  Carolina  in  the  vicinity  of  Milton  and  joins  the  Roanoke  near  Clarksville, 
Virginia* 

This  report  is  concerned  only  with  that  portion  of  the  Roanoke  River  Basin 
in  North  Carolinae    The  area  being  considered  is  bound  on  the  northeast  by  the 
Chowan  River  Basin,  on  the  southwest  by  the  Tar  River  Basin,  on  the  west  by  the 
Yadkin  River  Basin^  on  the  north  by  the  State  of  Virginia,  and  on  the  south  by 
the  Cape  Fear,  Neuse,  and  Tar  River  Basins©    The  drainage  area,  as  shown  on  ac- 
companying mapsc,  is  3520  square  miles©    It  includes  parts  of  15  counties o  The 
following  tabulation  gives  the  counties  which  lie  partially  within  the  watershed, 
together  with     the  estimated  area  in  square  miles  for  each  county© 


County 


Total  Area 
(Sq«  Mile's) 


Esta  Area 
In  Basin 
(Sqo  Miles) 


Bertie 

Caswell 

Forsyth 

Granville 

Guilford 

Halifax 

Martin 

Northampton 

Person 

Rockingham 

Stokes 

Suriy 

Vance 

Warren 

Washington 


693 
U35 
h2k 
5U3 
651 
722 
U8l 
5iiO 
Uoo 

572 
h$9 
539 
269 
Uii5 
336 


503 
389 
121 
177 
11 
295 
357 
185 
2U9 
hl9 
388 
8 

liiO 
173 
1;5 


26 


Topography 

The  Roanoke  River  Basin  is  divided  into  two  distinct  physiographical  re- 
tionsc    It  enters  North  Carolina  in  the  Piedmont  Plateau  and  crosses  the 

Coastal  Plain o  <n:^\0      >^.,   ,;r-;-;0  uo-r--" 

The  upper  part  of  the  basin  D.ies  in  the  Piedmont  Region^    The  surface 
area  of  this  ri'jion  is  charaotsrissd  by  rolling  hills«    One  cf  the  more  dis- 
tinctive fcat'nros  of  the  Irni.soape  of  this  area  is  Sauratcxm  Mountain,  which' 
rises  abruptly  bo  an  elevation  of  about  l^^OO  feet  above  the  surrounding 
countryo    The  general  elevation  of  the  western  half  of  the  Piedmont  Plateau 
in  the  b-'sin  i^  from  6^0  to  1^,100  feet  above  mean  sea  level,  while  in  the 
eastern  poi'.'tiori  the  gereral  elevation  is  lj.60  feet  above  mean  sea  levelc  The 
highest-  ;.:.int  in  the  area  is  Sauratown  Mountain,  probably  2,^00  feet  above 
sea  levelo  ,  .,  .  _  v,   »  : 

.   In  the  extreme  western  portion  of  the  Coastal  Plain  the  topography  is 
prevailingly  rolling  and  hilly  viith  intervening  smaller  areas  of  undulating 
to  gently  rolling  countryo    To  the  east  or  southeast  the  topography  becomes 
less  broken  and  the  surface  is  generally  flat  to  undulating  with  gentle 
slopesr,    Elevations,  in  the  Coastal  Plain  section  of  the  basin,  vary  from 
practically  sea  level  to  77  feet  at  Weldon, 

There  are  no  lunar  tides  in  Albemarle  Sound,  but  oscillations  occur  in 
its  surface  due  to  wind  action,  which  persist  upstream  to  Williamston  and 
beyondo    These  wind  tides  have  a  maximum  range  at  Williamston  of  about  2  feet 
above,  and  about  1^5  feet  beloxir^  near  sea  levels    As  can  be  seen  from  the  con- 
densed profile,  page  26a,  the  river  has  a  fall  of  210  feet  from  Clarksville, 
Virginia  to  Roanoke  Rapids,  North  Carolina,  a  distance  of  6I4.  milesc  From 
Roanoke  Plapids  to  Weldon,  a  distance  of  about  5  mileso  it  has  a  fall  of  2$ 
feete    From  Weldon  to  Hamilton^  a  distance  of  about  70  miles,  it  has  a  fall 
of  only  22  feet  and  from  this  point  to  its  mouth  in  Albemarle  Sound,  a  dis- 
tance of  60  miles,  tne  river  is  practically  at  sea  level,, 

Cover  and  Climate 

Woodland  covers  approximately  $6  per  cent  of  the  area  of  the  Roanoke 
River  Basin,    Of  this  area  only  3^000  acres  is  public«owned  forest  land. 
Cultivated  farm  land  covers  approximately  27  per  cent  of  the  basin,  while 
pasture  land  covers  approximately  8  per  cent. 

The  temperature  of  the  Roanoke  River  Basin  may  be  described  as  moderate, 
due  to  the  location  of  the  basin  in  the  warm  temperate  zone  and  the  relative- 
ly small  variation  in  elevation  from  sea  level.    The  raeen  annual  temperature 
for  the  period  of  1921  -  19h$  was  $9o9  "F,    These  temperatures  were  fairly 
evenly  distributed  between  the  two  extremes.    Summer  temperatures  in  excess 
of  100  °F.  are  occasionally  recorded,  but  freezing  temperatures  of  more  than 
one  or  two  days  dirration  are  rare.    The  effect  of  the  formation  of  ice  on 
streams  is  negligible « 

The  average  rainfall  for  the  period  1921  -  19k$  was  h^,67  incheso  Among 
the  characteristics  which  were  established,  it  was  noted  that  at  the  extreme 
western  edge  the  average  rainfall  for  the  25-year  period  was  hi  inches.  This 
average  decreased  to  U3.08  inches  at  Reidsville  and  to  k3o2  inches  at  Weldon, 
Severe  storms  may  occur  during  any  month  in  this  area.  The  greatest  storm  on 
record  in  the  Roanoke  River  Basin  occurred  in  August  19U0«  The  most  severe 
drought  occurred  during  the  year  1921o 
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Stream  Flow  .         .a  .  -.^  ..  ^         ;  ,  . 

There  are  seven  active  stream  gaging  stations  in  the  Rbanoke  River  Basin. 
These  stations  are  maintained  and  operated  by  the  Uni.ted  States  Geological 
Survey  in  coc^peration  with  the  State  Department  of  Conservation  and  Development 
and  are  located:    (1)    Dan  River  near  Francisco,  (2)    Mayo  River  near  Price, 
(3)    Dan  River  near  Went worth,  (U)    Smith  River  at  Spray,    {$)    Roanoke  River 
at  Roanoke  Rapids,  (6)    Ro'anolce  River  near  Scotland  Neck,  (?)    Roanoke  River 
near  ifeldons  ...  - 

Flow  data  for  each  of  these  stations  are  available  through  the  District 
Office  of  the  Uo  S.  Geological  Survey,  Raleigh,  North  Caroliri?^  Maximum, 
average,  minimiim,  minimum  daily,  and  minimum  7-consecutive  day  discharges  for 
certain  of  the  gaging  stations  throughout  the  basin  are  given  below»    The  min- 
imum average  discharge  for  a  period  of  7-consecutive  days  with  an  average 
recurrence  interval  of  once  in  10  years  has  been  computed  for  some  gaging  sta- 
tions based  on  records  in  the  area  for  the  period  1921-5l» 

Dan  River  near  Francisco,  C» 

Water-stage  recorder,  late  36^30 '^b",  long.  80°18'12",  on  left  bank  200 
feet  upstream  from  bridge  on  State  Highway  70U,  an  eighth  of  a  mile  down- 
stream from  Georges  Mill,  3  miles  east  of  Francisco,  Stokes  County,  and 
7»9  miles  downstream  from  Little  Dan  River*    Drainage  area,  I2I4  square 
miles 0    Records  available,  August  192U  to  September  1955o    Maximum  dis- 
charges 12,U00  cfs  Octc  19,  1937 J  average  (31  years),  186  cfsj  minimum, 
„  7*1  cfs  Sept,>  8,  1932;  minimum  daily,  30  cfs  Sept,  18,  20,  1932;  minimum 
7-consecutive-day, .  32j9  cfs  Aug*  31  to  Septo  6,  1930.    The  minimum  average 
discharge  for  a  pex'-iod  of  7-consecutive  days  with  an  average  recurrence 
interval  of  once  in  10  years,  Ul  cfs.    Considerable  diurnal  fluctuation 
and  some  regulation  by  Pinnacles  power  plant  and  two  reservoirs  28  miles 
above  station  with  a  combined  capacity  of  Ul6, 000,^000  cu.  ft. 

Mayo  River  near  Price,  N«  C»  j  .. 

Water-stage  recorder,  lat.  36°32'00'',  long.  79^59'30",  on  right  bank  300 
feet  downstream,  from  Anglins  bridge,  half  a  mile  downstream  from  confluence 
of  North  and  Couth  Mayo  Rivers,  three-quarters  of  a  mile  downstream  from 
North  Carolina -Virginia' State  line,  and  I4.  miles'west  of  Price,  Rockingham 
County.    Drainage  area,  260  square  miles.    Records  available,  July  1929  to 
September  19^5*    Maximum  discharge,  30,000  cfs  Oct.  19,  1937;  average  (26 
years),  321  cfs;  minimum  32  cfs  Oct.  8,  195U;  minim\ira  daily  35  cfs  Oct.  8, 
195U;  mini'jnuin  7-consecutive-day,  kSo3  cfs  Septo  13-19,  19^h*    The  minimum 
average  discharge  for  7-consecutive  days  with  an  average  recurrence  inter- 
val of  once  in  10  years,  66  cfs.    Infrequent  diurnal  fluctuation  at  low 
flow  caused  by  mills  above  station. 

Dan  River  near  Went  worth,  N«  Co 

Water-stage  recorder,  lat.  36*^25',  long.  79*^50',  on  right  bank  6OO  feet 
downstream  from  Settles  Bridge,  3  J  miles  northwest  of  Wentworth,  Rocking- 
ham County,  and  7i  miles  downstream  from  Mayo  Rivero    Drainage  area,  1,0^0 
square  miles,  approximately.    Records  available,  November  1939  to  Septem- 
ber 1955o    Maximum  discharge  56,800  cfs  Sept.  18,  19^5;  average  (16  years), 
1,161  cfs J  minimum,  65  cfs,  Oct.  8,  195U;  minimum  daily,  107  cfs  Oct.  2, 


minimum  7 -consecutive -day,  126  cfs  Oct.  6-12,  195U»    The  minimum 
average  discharge  for  7-c/?>nsecutive  days  -with  an  average  recurrence  inter 
val  of  once  in  10  years,  185  cfs«    Slight  diurnal  fluctuation  and  regu- 
lation at  low  flow  caused  by  power  plants  above  station. 

Smith  River  at  Spray,  N>  C. 

Water-stage  recorder,  lat.  36'^31'U5'S  long.  79PU6aO",  on  right  bank  0.9 
mile  south  of  Virginia -North  Carolina  State  line,  one  mile  north  of 
Spray,  Rockingham  County.    Drainage  area,  538  square  miles.  Records 
available,  October  1939  to  September  19$^*    Maximum  discharge  U5^600 
cfs  Aug.  1$,  I9UO5  average  (16  years),  618  cfsj  minimum  60  cfs  Oct.  12, 
1953;  minimum  daily,  66  cfs  Sept.  10,  19UUj  minimum  7-consecutive-day, 
119  cfs  Sept.  5-11,  19UU.    Flow  regulated  since  August  1950  by  Philpott 
Reservoir  (usable  capacity,  1U5,200  acre-ft.).    S^me  additional  regula- 
tion by  power  plant  at  Martinsville,  Va. 

Roanoke  River  at  Rranpke  Rapids,  N»  C. 

Water-stage  recorder,  lat.  36^28',  long.  77°38»,  fn  right  bank  l|  miles 
downstream  from  bridge  gn  State  Highway  U8  at  Roanoke  Rapids,  Halifax 
County,  and  at  mile  133 •6.    Since  Aug.  6,  19m,  auxiliary  water-stage 
recorder  at  Weldon  3*6  miles  dovjnstream  frcm  base  gage.    Drainage  area 
'8,Ul0  square  miles,  approximately.    Records  available,  December  1911  to 
December  1932  (published  as  "at  Old  Gaston")  February  1930  to  September 
1955*    Maximum  discharge  261,000  cfs  Aug.  18,  I9I4O;  average,  (kh  years) 
8,361;  cfs  J  minimum,  U58  cfs  Sept.  21,  1932;  minimum  daily  U72  cfs,  Sept. 
21,  1932;  minimum  7-cftnsecutive-day  521  cfs  Sept,  19-25,  1932.    Flow  re- 
gulated since  August  1950  by  Philpett  Reservoir  on  Smith  River  (usable 
capacity,  m5,200  acre-feet)  and  John  H.  Kerr  Reservoir  (usable  capacity, 
2,32U,300  acre-feet)  and  since  June  1955  by  Roanoke  Rapids  Reservoir 
(usable  capacity  79,600  acre-feet). 

Roanoke  River  near  Scotland  Neck,  N.  C.  I  - 

Water-stage  recorder,  lat.  36^12*,  long.  77''23t,  on  right  bank  10  feet 
upstream  from  bridge  en  U.  S.  Highway  258,  5-3/U  miles  north  of  Scotland 
Neck,  Halifax  County,  and  at  mile  102.5.    Since  Jan.  13,  19m,  auxiliary 
water-stage  recorder  6,9  miles  downstream.    Drainage  area  8,700  square 
miles,  approximately.    Records  available  July  1896  to  May  1903  (publish- 
ed as  "at'Neal"),  August  19U0  tr  September  1955.    Maximum  discharge 
260,000  cfs  Aug.  19,  19U0j  average  (21  years)  8,862  cfs;  minimum  750  cfs 
Nov.  10,  1952;  minimum  daily,  750  cfs  Nov.  10,  1952,  minimum  7-consecu- 
tive-day, 853  cfs  Nov.  ^-15,  1952.    Flow  regulated  since  August  1950  by 
Philpott  Reservoir  ^n  Smith  River  (usable  capacity,  m5,2O0  acre-feet) 
and  Jf>hn  H.  Kerr  Reservoir  (usable  capacity,  2,32U,300  acre-feet)  and 
since  June  1955  by  Roanoke  Rapids  Reservoir  (usable  capaisity,  79,600 
acre-feet). 
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Population 


Th3  estir.itsd  populati-jn  sf  the  Rosncke  River  Basin  tased  on  the  19^0  cen- 
sus of  populai-ion  is  283;  67O..    ^'he  basin  enccmpasses  twenty -three  municipalities  0 
Of  the  total  population  in  the  basin,  an  estimated  2ii  per  c^snt  resides  in  the 
cities  and  tocvnse  , 

During  the  period  19U0  -  19^0  the  pr-<pulatirn  cf  the  State  increased  13<>7 
per  cento    During  the  same  ten-year  period  the  populaticn  ef  the  basin  increased 
3*6  per  cerLt^ 

The  ir.dustrial  actiTlties  cf  the  area  are  many  and  varied  and  include  such 
activities  as  the  raanufactu^^fc  jf  textiles^  tobacco  products,  furniture^  pulp 
and  faper^    The  industrial  centers  cf  most  importance  are  Leaksville^  Spray, 
Draper,  Reidsville,  Roanoke  Rapids^  and  Plymr>uth, 

In  19U7,  the  latest  year  of  record,  there  were  379  manufacturing  establish- 
ments in  the  counties  lying  wholly  or  partially  within  the  basin.    These  es- 
tablishments employed  26:881  persons,  wh';se  salaries  and  wages  amounted  to 
$^1,129,000,    The  value  added  to  the  products  through  manufacture  was  reported 
to  he  11^1,061^000,    The  figures  for  Forsyth,  Guilford,  and  Surry  Counties, 
T^iiich  have  smrll  areas  lying  within  the  basin,  are  not  included  in  the  abcve 
totals* 

Electric  Power 

Electric  power  demands  are  supplied  by  the  transmissi-jn  lines  cf  the  Caro- 
lina Power  and  Ligl  t  C:-^mpany,  the  Virginia  Electric  and  P~w3r  Company,  and  the 
Duke  Power  Company,    Some  of  the  industries  in  the  area  operate  generators  that 
^^r>ly  all  or  a  part  cf  their  requirements  for  electricityo    The  United  States 
Gf^veynment,  tl.r-.)Ugh  its  operation  of  Kerr  Dam,  sells  electricity  to  the  private 
power  companies  that  supply  the  area.    The  power  plants  in  the  basin,  together 
■with  the  rated  capacity  and  typo  of  each  installation,  are  listed  in  the  foll'sw- 
tng  table? 


Power  Plant  Installation 
Rca'ioke  River  Basin 


Name 


Rated  Capacity 


Type 


Owner 


Walnut  Cove 
Dan  River 
•Roanoke  Rapids 


680  KVA 
180^000  KVA 
?1,000  KV/ 


I^ydro 
Steam 
Hydro 
Hydrc 


Duke  Power  Company 
Duke  Power  Company 
Virginia  Electric  &  Power  Co, 
Virginia  Electric  &  Power  Co« 


•^'■Prop^ised 


Fcjrest  Resources 


Forest  land  constitutes  about  $S  per  cent  of  the  Roanoke  River  Basin, 
The  State  goveriiment  owns  3,000  acres  of  the  forest  land.    According  tc  Bulle- 
tin N**^  53  of  the  NoT:-t-h  Carolina  Department  t^i  Conservation  and  Development 
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entitled  "Forest  Resources  Appraisal  of  North  Carolina,"  the  forest  land  in 
the  various  counties  situated  partially  wltliin  the  basin  as  of  19h$f  and  the 
ti/aber  sawed  in  these  counties  in  19U2  wei'Qs 


County  Total  Forest 
Land  {Acres ) 


Bertie 
Caswell 
Forsyth 
Granville 
Guilford 
Halifax 
Martin 
NcrthfiKg^er*^ 
Person 
Rockingham 
Stokes 
Surry 
Vance 
Warren 
Washington 


306,93.6 
152, 8U2 

97,690 
202,2^7 
180^)405 
239,357 
191,:.69 
17b 3 182 
1)43,360 
166,200 
mb,530 
179,057 

68,520 
155,500 
156, 76U 


Forest  Land  Public 
Not  Publicly  Forest 
Owied 


Pulpwood  Pro- 
duction 1955 ' 


306,916 
152, 8a2 
97,690 
202,257 
180, hc5 
239,357 
191,169 

17U;132 
1U3;.360 
166,200 
im,530 
178,1'47 
68,520 
155,500 
156, 76U 


Land    (Standard  Gore' 3) 


2U,566 
5,091 

812 
21,880 

890 
U7,178 
15,632 
26,076 

6,35)4 
U,670 

327 
27,011 

7,795 
25,600 
23,518 


3,000 


Total  2,558,7)49  2,55)4,839  3,000  237,1400 
Agriculture 


Lumber  Sawed 
M  ftp  bnm. 

149,055 
16,996 
.:  9,861 
141,819 
35,398 
18,1427 
26,300 

35,356 
19,177 
13,388 

15,5>43 
■  17,687 
:.  5,708 

32,027 

lQ,69l> 


3U7,l436 


The  soile    of  the  Roanoke  River  Basin  are  well  adapted  to  the  grcifdng 
of  a  wide  variety  of  agricultural  products Principal  crops  grovm  in  the 
basin  are  tobacco,  corn,  ard  cotton  with  a  variety  of  other  crops,  the  most 
important  of  which  are  small  grains,  soybeans,  peanuts,  and  potatoes. 
Dairying  is  a  grox-nLng  industry  due  to  favorable  conditions  for  growing  hay 
and  forage.    The  table  below  lists  the  total  value  of  the  eleven  principal 
crops  grown  within  ea'.h  county  in  the  basin.    The  crops  considered  are: 
tobacco,  cotton,  peanuts,  Irish  potatoes,  sweet  potatoes,  c^rn,  wheat,  oats, 
soybeans,  lespedeza,  and  hay.    These  data  were  taken  from  the  1953  issue  of 
"North  Carolina  Agricultural  Statistics." 


County 

Bertie 

Caswell 

Forsyth 

Granville 

Guilfcrd 

Halifax 

Martin 

Northampton 

Person 

Rockingham 

Stokes 

Surry 

V,ance 

Warren 

Washington 


No>.  of  Farms 
1950 

3.138 
■     3,051  ■ 
3,2?l4 
3,335 
U,768 

2,787 
3,82b 

2,8i45 

U,b02 
3,629 
14,306 
2,  bob 

3,162 
866 


Acres  Harvested 
1952 

83,915 

55,065 

56,711 

66,612 

89,382 
133,358 

75,805 
lib, 696 

58,7b8 

7l,bo5 

55,615 

67,1C0 

b2,356 

56,257 

30,bll 


Value  of  Pr'^ducts 

— T9ir — 
^15,293,590 

10,Ob3,870 
5,738,6bO 
lb,530,030 
10,502,750 
21,087,830 
17,212,800 
15,6b3,b30 
10,586,060 
11,691,950 
10,202,270 
11, 73b, 850 
10,358,370 
9,195,130 
2,858,250 


Total 


50,258 


1,063,382 


$176,679,820 
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Hairy i  Livestock-  and  Poultry 

The  dalrjy  li"/estock,  and  poi^Ltry  industries  are  growing  activities  in  the 
basin.    Soil  and  climatic  condi-oicns  are  generally  favorable  for  groTrdng  grain, 
hay,  and  forage  crops.    The  following  data  taken  from  "Preliminary  North  Caro- 
lina Farm  Census  Suramaiy,  1953  Crops"  shows  number  cf  livestock  and  hens  of 
laying  age  on  the  farms  in  the  counties  that  are  within  or  partially  vdthin 
the  basin. 


County 


Berti3 

Caswell 

Forsyth 

Granville 

Guilford 

Halifax 

Martin 

Ncrthampton 

Person 

Rockingham 

Stokes 

Surry 

Vance 

Warren 

Washington 

Total 


;  '  Livestock  On  Farms  January  1,  19$h 


Co7TS  k  IT  if 01  s  Two  Years  Old  k  Over- 


Kepi-  Mainly 
For  Milk 

88)4 
3,963 
2,632 
I;,  208 
7,325 
2,289 

838 
1,556 
3,U87 
5,209  ; 
k,3ll 
6,Li.92 
2,u5i 

3,350  . 
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Kept  Mainly 
For  Eeef 

3,019 
1,851 
3,U99 
3,321 
3,6ba 
5,057 
1,801 

2,U35 
1,931 

3,699 
1,520 
•  3,903 

829 
2,U55 
1.060 


U9,292 


Hens  &  Pullets 
of 

Laying  Age 

68,035 
5Ua22 
69,U19 
52;59U 
100,019 
70,123  ' 
57,30U 
83;U81 
51,910 
98,302 

108, 93U 

102, 90U 
39,671 
U6.812  ■ 
19aU3 


U0,02U 


1,022,773 


Available  information-'!-  Indicates  the  total  value  of  dairy  products,  poultry  and 
poultry  products,  livestock,  and  swine  sold  dur-ing  19U9  to  be: 


County 

Bertie 

Caswell 

Forsyth 

Granville 

Guilford 

Halifax 

Martin 

Nrrthamptcn 

Person 

Rockingham 

Stokes 

Surry 

Vance  ■ 

Warren 

Washington 

Total 


Dairy  Products 


^  11,U18 
173,6l4l 
651,537 
212, U50 
1,236,611 
79>277 
68,690 
U2,3U2 
72,931 
258,613 
118,261 
255,767 
105,110 

253,6bU 
2U,033 


Cattle  Sold 
Alive 

$  77,757 
75,327 
177,821 
162,956 
U75,716 
298,658 

106, 0U2 

5U,65U 
151,503 

99,812 
213, 98U 

60,239 
168,361 

3U,U97 


i|3,56U,325  $2,212,622 


Poultry  And 
Poultry  Products 
Sold  Alive 

$  75,233 
109,888 
U7U:-002 
2a8,7l7 
620,3m  ■ 

61,870 

77,802 
106,525 

7U,738 
200,828 
351,865 
399,179 

55,781 

39,19U 

50,833 

$2,6I;6,769 


Swine 
Sold  Alive 

$U78,058 
27,377 
81,920 
61,960 

99,567 
5UO,868 
5U7,6ll 
1409,709 
38,2m 
Uo,197 
19,833 
U3,55l 
36,710 
5U,791 
169,388 

$2,6U9,75l; 


*1950  U.  S.  Census  of  Agriculture. 
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Mineral  Resources-^j- 

The  mineral  resoi*rces  indthin  the  drainage  area  of  the  Roanoke  River 
Basin  are,  for  the  most  part,  classed  as  non-metallic o    The  more  important 
of  these  are  sand,  gravel,  and  crushed  stone  used  in  construction,  clay  and 
shale  used  in  the  manufact-are  of  brick  and  tile  as  well  as  some  mi.ca  and 
granite.    In  recent  years  a  tungsten  deposit  has  been  discovered  in  Vance 
County.    It  is  the  largest  producing  field  in  North  America,  with  an  output 
of  some  200  tens  of  ore  daily,  valued  at  $1,000,000  annually.    Deposits  of 
copper  are  found  in  Granville,  Person,  and  Guilford  Counties*    Detailed  pro- 
duction figures  for  copper  ore  cannot  be  given;  the  figures  as  published  by 
the  United  States  Bureau  of  Fines  are  combined  with  Tennessae  and  Penn- 
sylvania o    A  deposit  of  molytdemriTi  has  been  found  in  Halifax  County o    In  the 
fall  of  19k3  the  prospects  were  core  drilled  by  the  United  States  Bureau  of 
Mines  and  classed  as    nearly  commercial,"    Ilmenite,  an  ore  of  titanium,  is 
found  in  the  sands  in  the  rivers  and  sounds  of  the  Coastal  Plain,    In  Febru- 
ary, I9I1.2,  E.  I*  du  Pont  de  Nemours  and  Company  of  Wilmington,  Delaware, 
entered  into  a  contract  with  the  North  Carolina  Department  of  Conservation 
and  Development  for  an  investigation  of  these  deposits «    The  Dupont  Company 
undertook  some  exploration  in  the  vicinity  of  Plymouth,  but  later  abandoned 
the  project. 


Fish  and  VJildlj.fe  ■ .  ■■  ■  .-  ' '  ' 

Fishing  is  extensive  throughout  the  basin.    The  North  Carolina  Wildlife 
Resources  Commission  reports  that  large  variety  of  fish  are  to  be  found  in 
the  waters  of  the  brsin.    It  is  reported  that  trout,  small  mouth  bass,  large 
mcuth  bass,  striped  bass,  bream,  crappie,  and  catfish  are  caught.  Commercial 
fishing  is  a  major  source  of  income  along  the  Roanoke  River  below  Weldons 
IfJhite  perch,  shad,  and  striped  bass  are  the  species  caught. 

The  annual  migration  of  the  striped  bass,  up  the  Roanoke  River  to  spawn- 
ing grounds  in  the  vicinity  of  Weldon,  is  of  considerable  economic  import<ance 
to  the  area  and  provides  extensive  opportunities  for  sport  fishing  to  the 
people  of  the  entire  State ,  It  has  been  estimated  that  the  economic  value  of 
the  striped  bass  exceeds  $1,000,000,  The  State-cwned  fish  hatchery  at  Weldon 
is  the  only  known  striped  bass  hatchery  in  the  world  and  annually  hatches 
millions  of  striped  bass  that  are  returned  tc  the  waters  of  the  area. 

Game  of  a  wide  variety  arc  found  in  the  area  and  hunting  is  prevalent 
throughout  the  basin.    A  few  wild  turkeys  are  to  be  found  in  addition  to 
quail,  rabbit,  squirrel,  and  other  small  game*    Deer  are  to  be  found  along 
the  lovjer  Roanoke  Riv^r«,  •  • 

It  is  difficult  to  estimate  the  value  of  our  fish  and  wildlife;  however, 
the  amount  of  money  spent  to  harvest  it  can  be  measured*.    The  amount  of 
money  spent  each  year  in  harvesting  game  and  fish  for  sport  and  that  received 
from  the  commercial  aspects  of  trapping  and  fishing  places  our  fish  and  wild- 
life resources  on  par  with  many  of  our  big  businesses. 

State  Parks  "  - 

There  is  only  one  State  Park  in  the  basin.    It  is  located  in  the  Saura- 
town  mountains  of  Stokes  County  .and  is  known  as  the  Hanging  Rock  State  Parko 
Facilities  for  swimming,  boating,  fishing,  picnicking,  camping,  and  hiking 
together  with  vacation  cabins  are  provided. 
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Recreation 

Aside  fitm  the  State  Park  and  a  few  i.'^olated  dcvolopments  in  the  upper 
p'crtion,  the  potential  recreational  assets  of  the  basin  are  relatively  un- 
developsdo 

Hanging  Rock  State  Park  in  Stokes  County  has  been  rather  extenGix'ely  de- 
vGloped  and  afiordG  splendid  recreational  facilities  fcr  the  Ji.aiiy  visitors  who 
annually  take  ad'/ancage  ui  these  facilities ^    Lakes  created  in  connection  with 
power  development  afford  excellent  opportunities  for  fishing  and  boatingo 

Transportation 

The  entire  river  basin  is  served  by  a  network  of  modern  highways  which 
connect  the  populati':n  centers  •    Also,  improved  f  aim-to -market  re^ads  through- 
out the  counties  provide  excellent  ingress  and  ogress  for  industrial  workers 
to  industrial  planus  as  well  as  a  satisfactory  means  of  transporting  farm  pro- 
duce to  market  outlets r 

Railway;,  bus,  and  motor  transportation  for  both  passengers  and  freight 
is  fairly  CDmprehensive  tliroughout  the  basin©    At  present  there  are  nine  rail- 
way companies;,  numerous  motor  transportation  companies,  and  bus  companies  pro- 
viding seririces  in  the  area. 

The  Roanoke  River  is  used  for  na^rigation  as  far  up  river  as  Hamilton,  Oil 
pr^'-ducts,  pulpwoodj  chemicals^  paper  and  other  products  are  transported  by 
barge.    The  Cashie  P.iver  is  also  used  to  ship  pulpwocd  to  the  paper  mills o 
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THE  SURVEI 


General  ■  '  ^ 

A  study  was  made  of  the  water  uses  within  the  Roanoke  River  Basin.  Tables 
3  and  Ifj  pages  \x9  through  ^0  show  the  sources  of  public  and  industrial  X'jater 
supplies ■ tor; other  with  certain  other  information  pertaining  thereto^    To  de- 
termine the  contributors  of  significant  pollution  into  the  waters  of  the  basin, 
a  S3'"3tematic  investi.gation  of  all  sources,  both  niinicipal  and  industrial  was 
conductedo    This  procedure  involved  the  determination  of  the  volumes  and 
characteristics  of  all  sewage  and  industrial  wastes^,  either  treated  or  untreated, 
that  were  being  discharged  into  the  waters  , of  the  drainage  basin.    This  infor- 
mation, together  with  certain  other  pertinent  data,  is  shown  in  Table  5,  pages 
51  through  53,  inclusiveo    In  addition,  the  survey  included  conferences  with 
County  Health  Officials,  Wildlife  Protectors,  Soil  Conservation  Officials, 
County  Farm  Agents,  and  others  concerning  the  usage  of  the  waters  within  the 
watershed. 

Sampling  Stations  and  Procedures  .  '    /  : 

The  survey  entailed  a  program  of  stream  sampling  from  the  upper  stretches 
of  the  main  river  to  the  Albemarle  Sound  and  extending  throughout  the  major 
tributaries  in  the  basin  with  particular  emphasis  on  those  streams  receiving 
significant  pollution  loads*    Sampling  stations  were  located  so  as  to  have  at 
least  one  a  short  distance  above  the  source  of  pollution,  and  where  feasible, 
several  below  the  source  of  pollutions    The  location  of  sampling  stations  is 
shown  on  the  map  entitled  "Roanoke  River  Basin,  Geographic  Locations  of  Samp- 
ling Stations"  pagos  11  and  13»    Table  1,  pages  l5  -  17,  gives  the  sampling 
points  and  gaging  stations  in  downstream  order  together  with  the  miles  from 
the  mouth,  and  the  drainage  area  in  square  mileso    Table  2,  pages  l8  -  20  gives 
the  sam.pling  points  and  gaging  stations  in  numerical  order  together  with  the 
miles  from  the  mouth,  and  the  drainage  area  in  square  mileso 

Samples  were  collected  from  the  streams  after  the  waste  had  had  reasonable 
opportunity  for  dilution  and  mixture  with  the  receiving  waters,  and  in  such 
manner  as  would  give  a  representative  sample©    The  methods  of  sampling  were 
varied  to  fit  individual  conditions  and  the  types  of  materials  being  sampled. 
Sampling  operations  were  conducted  in  accordance  with  the  procedures  and  methods 
outlined  in  "Standard  Methods  for  Examination  of  Water  and  Sewage",  Ninth 
Edition,  published  jointly  by  the  American  Public  Health  Association  and  the 
American  Water  Works  Association^    Special  equipment  was  utilized  to  collect 
stream  samples  in  conformity  with  standard  procedures,  and  collecting  devices 
prevented  aeration  of  dissolved  oj^ygen  samples  while  they  were  being  collected. 
Apparatus  and  chemical  reagents  in  appropriate  field  kits  were  used  by  the 
survey  crexfs  for  the  determination  of  dissolved  oxygen,  water  temperature,  and 
other  physical  features  of  stream  at  the  time  of  sampling o    Sampling  stations 
were  also  established  on  certain  stream.s  that  were  known  to  be  free  of  ap- 
preciable sewage  and  industrial  pollution.    The  results  of  samples  collected 
from  these  sampling  stations  were  used  in  establishing  a  base  line  of  stream 
quality  in  the  general  area, 

Hydrological  Measurements  ' 

Since  accurate  data  regarding  stream  flows  at  sampling  times  are  essential, 
a  cooperative  program  was  worked  out  with  the  Raleigh  office  of  the  United 
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States  Geological  Survey,  an  Agency,  one  of  whose  major  functions  is  collect- 
ing stream  flow  data.    Their  regularly  operated  stream  flow  measurement  sta- 
tions were  utilized  and  a  network  of  secondary  flow  measurement  sites  was 
establisheds    Within  the  basin  there  were  seven  recording  gage  stations  and 
thirty-nine  sites  where  stage  observations  were  obtained  by  manual  devices. 
In  addition,  there  were  a  number  of  sites  in  Virginia  at  which  flow  measure- 
ments were  made*    In  general,  following  the  selection  of  a  sampling  site,  the 
vicinity  was  investigated  for  the  location  that  would  provide  the  best  dis- 
charge relatione    Then  at  intervals  during  the  sampling  period  flow  measure- 
ments were  obtained  to  cover  the  range  found  in  sampling.    The  cross-sectional 
area  of  the  stream  was  determined  at  various  points,  and  the  velocity  of  flow 
was  measured  by  means  of  a  current  meter.    From  these  data  the  stream  flows 
were  calculated. 

Laboratory  Tests  and  their  Significance  : 

sampling  a  stream  certain  tests  must  be  made,  of  necessity,  in  the 
field  at  the  time  of  sampling  such  as  temperature,  dissolved  oxygen  and  cer- 
tain observations  connected  with  the  senses  of  sight  and  smell.    Other  analy- 
tical determinations  such  as  pll,  alkalinity,  hardness,  chlorides,  B.O.De^  and 
MHJ  of  coliform  bacteria  were  made  in  mobile  laboratories.    Other  portions  of 
the  samples  were  iced  in  special  containers  and  shipped  to  the  State  Laboratory 
of  Hygiene  in  Raleigh  for  such  special  tests  as  suspended  solids,  dissolved 
solids,  total  solids,  turbidity,  color,  ammonia  nitrogen,  nitrate  nitrogen, 
and  nitrite  nitrogen.    The  analytical  results  are  shown  in  Table  6,  pages 
through  1560    Certain  data  is  shown  graphically.    The  dissolved  oxygen  and 
B.O.D.  at  various  stations  are  shown  on  graphs  1  through  i|,  12  and  13,  pages 
171  through  177  and  193  through  19^,  while  the  MeP.N,  values  of  coliform 
bacteria  are  shown  on  graphs  $  through  11  and  lU,  pages  179  through  191  and 
197 •    Dissolved  oxygen  profiles  for  that  segment  below  Roanoke  Rapids  are 
shown  on  graph  1^,  page  199. 

As  a  background  for  the  presentation  and  discussion  of  laboratory  data, 
certain  rules  and  regulations  have  been  adopted  by  the  State  Stream  Sanita- 
tion Committee  for  use  in  classifying  and  assigning  standards  of  quality  and 
purity  to  designated  waters  in  North  Carolina.    For  each  class  of  water  desig- 
nated there  are  accorpanying  standards  of  water  quality  and  purity  which  shall 
bo  applied  theretOo    Based  on  best  usage  these  classes  for  fresh  surface 
waters  are  A-I,  A-II,  B^  C,  D,  and  E;  and  for  tidal  salt  waters  are  SA,  SB, 
SC,  and  SD. 

Class  A-I  is  intended  to  provide  water  which  is  suitable  for  drinking 
purposes  with  only  chlorination  as  a  means  of  purification.    Class  A-II  is 
applicable  to  streams  used  as  a  source  of  public  water  supply,  the  quality  of 
which  must  be  such  as  to  meet  the  Public  Health  Service  Drinking  Water  Stand- 
ards j  and  to  bo  safe  for  public  consumption  after  treatment  consisting  of 
coagulation,  sedimentation,  filtration,  and  post-chlorination.    Class  B  is 
intended  to  provide  uater  of  such  quality  that  it  will  be  suitable  and  safe 
for  bathing  and  other  recreational  purposes.    Class  C  is  intended  to  provide 
water  that  is  suitable  for  the  propagation  of  fish  and  wildlife.    Class  D  is 
applicable  to  waters  which  will  be  used  principally  in  agriculture  and  for 
industrial  water  supply.    The  quality  of  this  water  will  be  such  that  it  may 
be  used  for  agricultural  purposes  without  treatment,  will  not  injure  live- 
stock, and  will  be  suitable  for  irrigation.    It  will  also  be  suitable  for 
industrial  cooling  water  without  additional  treatment  and  for  industrial 
process  viator  with  such  special  treatment  as  may  be  necessary  to  provide  a 
water  of  the  quality  that  is  required  for  the  specific  use  to  be  made  of  it# 
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Class  E  is  a  designation  given  to  fresh  waters  used  principally  for  navigation 
and  sewage  and  waste  disposal,  but  not  to  the  extent  that  an  offensive  condi- 
tion will  exist o 

For  salt  or  tidal  waters  Class  SA  is  intended  to  provide  waters  suitable 
for  the  culture  of  shellfish  and  the  gathering  of  same  for  marketing o  Class 
SB  is  intended  to  provide  water  suitable  for  bathing  and  recreation.  Class 
SC  is  intended  to  provide  vrciter  suitable  for  the  propagation  of  fish  and  wild- 
life.   Class  SD  is  for  waters  u-^ed  for  navigation  and  waste  disposal,  but  not 
to  the  extent  that  an  offensive  condition  will  exists 

Under  certain  conditions  it  is  necessai-y  to  make  tests  for  specific  sub- 
stances c  such  as  toxic  materials;  however,  in  the  discussion  which  follows  the 
requirements  for  stream  waters  for  various  uses  are  considered  in  terms  of  the 
usual  laboratory  tests  that  are  made.    As  far  as  practical  and  applicable  all 
chemical  and  bacteriolt>gical  examinations  were  made  in  accordance  with  "Stand- 
ard Methodo  For  The  Examination  wf  Water  and  Sewage",  Ninth  Edition^  The 
routine  determinations  together  with  a  brief  discussion  of  each  are  as  follows: 

Temperature  -  The  temperature  of  stream  waters  is  useful  in  indicating 
the  solubility  of  gases  in  it  and  hence  the  saturation  level  dissolved 
oxygeni  and  the  effect  on  biological  activities o    The  level  of  dissolved  oxy- 
gen varies  inversely  with  the  teirperature,  being  lower  at  higher  temperatures 
and  vice  versa.    Temperature  has  a  marked  influence  on  the  rate  of  natural 
purification  due  to  biological  activity,  which  is  greater  at  higher  tempera- 
tures up  to  about  1)|0°F.  and  diminishes  at  lower  temperatures* 

Turbidity  -  Turbidity  is  an  index  of  the  density  of  the  suspended  matter 
in  a  sample  and  is  measured  by  comparison  of  the  sample  tdth  a  standard  sus- 
pension of  "Fuller's  Earth." 

Color  -  The  color  of  water  is  usually  considered  due  only  to  substances  in 
solutione    The  color  of  natural  water  is  in  general  due  to  microscopic  plant 
growths  and  certain  soluble  organic  materials.    Usually  very  intense  and  varied 
colwrs  are  produced  by  certain  industrial  waste,  such  as  dyes,  etc.    Color  is 
measured  by  comparison  ^f  the  sample  vath  a  standard. 

pH  Value  -  The  hydrogen-ion  concentration  of  water,  expressed  as  pH,  is 
a  measure    of  its  acidity  or  alkalinity.    Water  having  a  pH  value  of  7*0  is 
considered  neutral,  that  is,  neither  acid  or  alkaline »    Values  higher  than 
7,0  indicate  the  presence  of  alkaline  earth  salts  and  values  liwer  than  7,0 
indicate  the  presence  of  acids  or  acid  salts.    In  North  Carolina  the  pH  in 
most  «5f  the  streams,  unaffected  by  sewage  and  industrial  waste,  will  vary 
from  about  6^0  to  7o^.    Swamp  waters  and  certain  other  natural  waters  may  have 
a  lower  range.    For  normal  fish  life  the  pH  range  should  be  within  the  limits 
of  l4a3  to  8«5o 

Alkalinity  -  The  alkalinity  of  natural  waters  represents  its  content  of 
carbonai-es,  bicarbcnates,  hydroxides,  and  sometimes  borates,  silicates,  and 
phosphates.    It  is  measured  by  titrating  with  a  standard  acid  solution  to 
standard  hydrogen-ion  concentrations.    The  results  are  expressed  in  parts  per 
million  (ppm)  of  calcium  carbonate.    Within  normal  limits,  the  alkalinity  and 
hydrogen-ion  concentration  have  little  sanitary  significance,  but  they  are  of 
value  in  handling  industrial  waste  and  in  controlling  the  various  waste  treat- 
ment processes* 
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Dissolved  Oxygen  -  Dissolved  oxygen  represents  the  amount  of  oxygen  dis- 
solveH  in         -/r'ter^    This  test  is  one  of  the  most  valuable  analytical  meas- 
ures of  the  Of  /iition  of  a  given  waters    When  water  contains  as  much  orfgen 
as  it  can  dis.^olve,,  it  is  saturated;  when  it  contains  lesS;,  it  is  undsr- 
saturatedj  and  under  certain  unusual  conditions  it  may  become  super saturated« 
In  relatively  clean  streams  the  dissolved  ox^^^gen  content  tends  to  remain  at 
or  near  saturation.    Dissolved  oxygen  is  essential  to  the  natural  purification 
of  stre?an  water;  as  well  as  -bhe  maintenance  of  fish  and  other  aquatic  lifeo 
In  natural  si^rexTiS  the  dissolved  c:<ygen  is  used  to  support  the  biccheri-'ical 
oxidation  of  organic  wastes,  but  tends  to  be  replaced  by  absorption  from  the 
atmosphere  and  by  the  photo synthetic  action  of  certain  green  plants  a    A  de- 
ficiency in  the  dissolved  oxygen  in  a  stream  indicates  the  presence  of  pr-.l- 
luting  substances,  Xirhich  are  using  the  oxygen  from  the  stream  watero  The 
degree  of  this  de '.'iciency  is  a  measure  of  the  deoxygenating  effect  of  the 
particular  waste,  and  Lence  an  index  of  the  degree  of  pollutian  present  d.n 
the  stream*    Whore  a  strea-T.  receives  wastes  at  a  single  point  and  they  are 
rapid-ly  mixed  with  the  wat.;r,  the  dissolved  oxygen  content  tends  to  fellow 
a  typical  sag  curve  on  the  basis  of  time,  temperature,  oxygen  demand^  and 
the  rate  of  reaeration  in  the  stream. 

In  general,  the  minimum  oxygen  requirements  for  streams  are  dependent 
an  the  usage  which  they  must  serve c    In  K'lrth  Carolina  studies  indicate  that 
an  oxygen  minimum  of  ^aO  ppm  is  necessary  to  support  trout  adequately  and 
h.O  ppm  for  other  forms  of  game  fish»    Fish  may  survive  at  oxygen  levels  of 
two  or  three  parts  pe.-  million j  but  it  is  considered  that  at  least  b«0  ppm 
is  necessary  to  permiu  the  proper  breeding  and  self -maintenance  of  the  more 
desirable  forms  of  fish. 

FivG'-day  Biochemical  Oxygen  Demand  (B.O«Do)  -  The  B.O.D.  test  is  the 
most  important  made  in  sanitary  analyses  to  determine  the  polluting  power, 
or  strength,  of  sewage  or  organic  industrial  waste.    It  serves  as  a  measure 
of  the  amour:!:  of  clean  dilating  water  or  degree  of  treatment  required  for 
the  successful  disposal  of  the  polluting  substance.    The  standard  test  in- 
volver;  the  incubation       sealed  samples  of  a  stream  water  for  five  days  at 
a  temperature  of  20^0.,  and  the  measurement  of  the  loss  of  dissolved  oxygen 
by  the  sample  during  the  period  of  incubation.    This  loss  represents  the 
five-day  20*^C,  B«0,.D9  of  the  sample*    The  B.O.D.,  therefore,  is  a  measure  of 
the  amount  of  dissolved  oxygen  that  may  be  expected  tc  bo  absorbed  from  a 
stream  in  five  days  at  20'^C»  in  order  tr  satisfy  the  biological  and  chemical 
oxidation  of  the  organic  pollutants  carried  in  the  stream  at  the  time  of 
sampling,      ,,,       .  .        ,  ,^  ,.  ,;..„,.  ..  . 

Usually  there  is  a  definite  relationship  between  the  dissolved  exygen 
content  and  the  BoO.D.    Generally  in  strear-j  below  a  source  of  pollution,  it 
is  noted  that  the  D.O.  is  reduced  and  the  B,O.D.  is  increasedo    As  the  natural 
purification  processes  set  in  downstream,  the  DcOo  increases  and  the  B.O.D. 
decreases.    These  changes  continue,  other  factors  being  the  same,  until  the 
D.O.  and  the  B.O.D,  become  normal,  indicating  that  the  stream  has  recovered 
from  the  initial  pollutione 

The  Most  Probable  Number  (MPN)  of  Coliform  Bacteria  -  The  ccliform  con- 
tent is  used  as  a  general  index  of  the  sanitary  condition  of  a  streams  This 
deterrrination  shows  t.'ie  approximate  density  of  a  group  of  bacteria  which  are 
always  present  in  large  numbers  in  sewage  and  are  relatively  few  in  numbers 
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in  other  stream  pollutants.  Coliform  bacteria  are  normal  inhabitants  of  the 
intestines  of  all  warm  blooded  mammals  and  are  discharged  in  very  large  mem- 
bers in  hiir,':;  .'*  feces,  which  constitute  the  principal  source  of  these  bacteria 
in  sewage c 

The  most  important  use  of  the  coliform  content  is  ev.luating  the  water  as 
a  source  cf  raw  water  for  public  water  supply,  its  use  for  bathing  purposes, 
and  shellfish  culture. 

The  recognized  standards  for  surface  waters  to  serve  as  a  source  of  public 
water  supply  with  various  types  of  treatment  are  specified  by  the  United  States 
Public  Health  Service  and  designate  the  following  limiting  monthly  arithmetical 
average  MPN  of  colifcrms  per  100  mlc:    (1)    For  chlorination  only  without  any 
other  treatm.ent  -  should  not  exceed  50;     (2)    For  treatment  equal  to  coagulation, 
sedimentation^  filtration,  post-chlorination  -  should  not  exceed  ^;>000  nor 
exceed  thib  density  in  more  than  20%  of  the  samples;     (3)  For  treatment  equal 
to  pre -chlorination^  coagulation,  sedimentation,  filtration,  and  post-chlorina- 
tion -  should  not  exceed  20,000  in  more  than  ^%  of  such  samples j    (U)  over 
20,000  unfit  f'^r  treatments 

There  are  no  generally  recognized  standards  for  the  classification  of 
bathing  waters  with  respect  to  their  coliform  bacteria  content.  Coliform 
bacteria  standards  have  been  proposed  that  vary  from  not  over  50  to  not  over 
3^000  per  100  ml.    In  reviewing  the  coliform  bacteria  results  of  various  sur- 
face water  samples  it  is  evident  that  the  major  emphasis  should  be  placed  on 
the  sanitary  survey  and  the  proper  sanitary  supervision  of  the  waters  by  the 
controlling  health  authorities,  rather  than  the  bacteriological  content  in 
designating  areas  fcr  swimming. 
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GENERAL  SURVEY  FINDINGS 


In  order  to  simplify  the  presentation  of  the  survey  findings  relative  to 
present  and  future  land  and  water  uses,  the  basin  has  been  divided  into  tvo 
sections  which  are  fairly  weD.l  defined  from  the  standpoint  of  topography  and 
land  and  wa-.er  usage  characteristics e    Si^'nificant  land  and  x^ater  uses  are  dis- 
cussed for  each  section  and  f;pecific  factual  data  relative  to  major  sources  of 
pollution  and  their  effects  are  analyzedo    Additional  data  are  given  in  Table 
3,  "Public  and  Industrial  Groundwater    Supplies" ;  Table  h,  "Public  and  Indus- 
trial Surface  Water  Supplies'- 5  and  Table  5j  "Points  of  Significant  Pollution." 


■  SECTION  I 

DAM  RIVER  AND  TRIBUTARIES  IN  NORTH  CAROLINA 

Land  Characteristics  and  Uses 

The  entire  watershed  of  the  Dan  River  is  located  in  the  Piedmont  region 
of  the  State c    The  topography  is  characterized  by  rather  high  even -surfaced 
upland  that  has  beer,  dissectad  by  valleys  of  numerous  streams »    The  relief, 
brought  about  by  the  di.ssection  of  the  Plateau  country  by  drainage  ways,  in- 
cludes narrow  to  fairly  wide  interstream  ridges  that  range  from  undulating  and 
gently  rolling  to  rolling^  with  hilly,  steep,  and  broken  land  on  slopes  lead- 
ing to  streams.    The  most  distinctive  feature  of  the  landscape  is  Sauratown 
Mountain,  located  in  the  west  ceni^ral  part  of  Stokes  C.-^unty«    The  agricultural 
activities  of  the  area  include  the  growing  of  field  crops  and  animal  husbandry, 
including  dairying,  beef  cattle,  and  poultry.    Tobacco  is  the  principal  source 
of  farm  income o 

Existing  Stream  Uses 

Surface  waters  serve  as  an  important  source  of  both  municipal  and  indus- 
trial water  supply.    Surface  waters  serve  as  the  source  of  water  supply  for 
seven  municipalities  serving  an  estimated  population  of  32,8^0  persons.  In- 
dustries use  an  estimated  volume  of  sixty-seven  million  gallons  of  water  daily 
from  the  streams  of  this  drainage  area^ 

Fishing  is  prevalent  in  most  of  the  larger  streams  in  the  areas    The  en- 
vironmental conditions  of  the  upper  reaches  of  the  Dan  River  are  suitable  for 
trout  and  part  of  the  Dan  River  has  been  designated  as  trout  waters  by  the 
North  Carolina  Wildlife  Resources  Commission,,    Bass^  bream^  and  crappie  are 
common  to  these  waters.    Several  streams  of  the  basin  have  been  stocked  with 
bass  and  bream* 

The  recreational  potential  of  the  drainage  area  of  the  Dan  River  is  more 
fully  developed  than  the  main  stem  of  the  Roanoke »    The  scenic  nature  of  the 
SauratoT-m  Mountain  section,  as  well  as  the  relatively  clean  water  affords  an 
excellent  environment  for  recreation.    The  North  Carolina  Department  of  Con- 
servation and  Development  operates,  maintains,  and  administers,  through  its 
Division  of  State  Parks,  the  Hanging  Rock  State  Park  located  in  the  Sauratown 
Mountains,    The  Park  includes  3,865  acres  and  offers  swimming,  boating,  fish- 
ing, picnicking,  camping,  hiking,  and  vacation  cabins  for  the  diversion  of  its 
visitors. 
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The  Boy  Scouts  maintain  and  operate  Carrip  Cherokee  near  Wentworth,  The 
Camp  has  a  spring  fed  lake  that  is  used  for  swiTnining  and  boating. 

The  Episcopal  Church  oms  and  operates  Camp  Vade  Meoum  for  both  boys  and 
girls.  The  Camp  has  a  swimming  pool  that  is  supplied  -with  -water  from  a  near- 
by stream. 

The  Department  of  Conservation  and  Development  reports  that  there  are 
three  campf?  (Camp  Civitan^  Can)p  Lassiter,  Caitip  Betty  Hastings)  located  on 
Redbank  Creek  in  Forsyth  Couutyo    Campers  use  the  stream  for  recreational 
purpCGes^  inci.uding  s^Timmingc  ..  -  .i'  ■•-i".-  -        .  , - 

Agricultural  uses  of  surface  mter  include    both  livestock  watering  and 
irrigationc    Greeks  and  branches  are  used  extensively  for  livestock  watering. 
At  the  time  of  this  survey,  the  use  of  streams  for  irrigation  was  limited  to 
a  few  isolated  areas j  how3ver,  it  is  expected  that  this  use  will  become  more 
extensive. 

There  is  considerable  use  of  the  streams  in  this  area  for  waste  disposal. 
There  are  nineteen  sipr.ificant  sources  of  cewa^s  and  industrial  wastes  tribu- 
tary to  these  waters  ax.d  in  T'lany  irrtances  ■^ucb.  discharges  are  recv.lting  in 
conditions  that  seriouoly  .ieopardi.:- e  the  ether  races:; ?ry  uses  which  rnusr.  be 
made  of  the  streams o    The  to^al  sev3.ge  and  waste  load  tributa.ry  to  the  straams, 
expressed  in  population  equivalent  (P^Eo),  is  estimated  to  be  66,955  of  which 
UU^llO  is  due  to  industrial  -viaste  discharges^    The  individual  sources  of  pol- 
lution are  discussed  as  follows*,         ■  .  .     •,  ..n, 

Town  of  Walnut  Cove  -  The  municipal  sewer  system  serves  an  estimated 
pcpuTatioh  o'f~j.,±OCt  and  discharges  the  raw  sewage  into  Town  Fork  Creek, 
This  pollution  is  s^  ^nif icant  from  the  standpoint  of  its  effects  on    ,  >  . 
the  receiving  stream. 


Town  Stonevllle  -  The  municipal  sewerage  system  serves  an  estimated 
connected  population  of  530«  Primary  treatment  is  provided  by  two  Im- 
hoff  tanks  and  one  septic  tank.  The  effluents  of  these  tanks  are  dis- 
charged into  three  unnamed  branches  which,  in  turn,  empty  into  Buffalo 
Creek,  Boas  Creek,  and  iMayo  River,  If  these  facilities  are  properly 
operated  and  maintained,  they  should  provide  adequate  treatment  for  the 
sewage  from  the  population  now  connected. 

Town  of  Mayodan  -  The  municipal  sewerage  system  serves  an  estimated  con- 
nected population  of  2,000  as  well  as  receiving  the  domestic  sewage  from 
the  Washington  MillSr    Secondary  treatment  is  provided  before  the  sewage 
is  discharged  into  the  Mayo  River.    The  population  equivalent  of  tliis 
effluent  is  estimated  to  be  ^OOo 

Washington  Mills  Company,  Mayodan  -  This  plant  discharges  an  estimated 
[iO,COO  g.p.do  of  ui?.ureated  industrial  waste  into  the  Mayo  River,  This 
waste  has  an  estimated  population  equivalent  of  2,i4.00o 

Town,  of  Madison  -  This  municipal  sewerage  system  serves  an  estimated 
population  of  1,200,    Primary  treatment  is  provided  before  the  sewage 
is  discharged  into  the  Dan  River©    The  population  equivalent  of  this 
waste  is  estimated  to  be  900,    This  pollution  is  significant  from  the 
standpoint  of  its  effects  on  the  water  supply  at  Leaksvilloe 


Town  of  Spyay  -  This  municipal  sewer  system  serves  an  estimated  connected 
population  of  5^000  persons©    The  wastes  collected  by  this  system  are  dis- 
charged vv'j  t-nout  treatment  into  the  Smith  River  and  contribute  significant 
bacterial  pollution  to  the  stream  as  well  as  contributing  oxygen  consuming 
material  and  solids  to  the  stream,  ' 

Fieldcrest  Mills,  Spray  -  Three  of  Fieldcrest  Mills'  plants  are  located 
at  Spra^r  ¥astes"i'rum  these  plants  are  discharged  without  treatment  into 
the  Smith  River.    These  wastes  add  a  significant  amount  of  color  and 
oxygen  consuming  material  to  the  stream*    Thb  population  equivalents  of 
the'se  wastes  are  estimated  to  be  as  follows:  -     ■  ■ 

Fieldcrest  Fills  -  Electric  Blanket  Mill  -  730o 
Fieldcrest  Mills  -  Rayon  Mill  -  330, 

Fieldcrest  Mills  -  Bleach  and  Finish  Mill  -  8,280.   

Leaksville  Woolen  MiLls,  Inc.  discharges  untreated  wastes  into  Sniith  River, 
The  population  equivalent  of  these  wastes  is  estimated  to  be  500* 

Town  of  Leaksville  -  This  municipal  sewer  system  discharges  untreated 
sewage  from  an  estimated  population  of  $^080  persons  into  the  Dan  River. 
These  wastes  affect  the  river  deleteriously  by  increasing  the  bacteri^.l 
pollution;  and  contributing  color,  solids,  and  oxygen  consuming  material 
to  the  stream. 

Fieldcrest  Mills ^  Leaksville  -  This  Company  operates  two  plants  at  Leaks- 
ville that  discharge  untreated  sewage  and  industrial  wastes  into  the  Dan 
River*    These  wastes  add  a  large  amount  of  color  and  oxygen  consuming 
material  to  the  rivera    The  population  equivalents  of  these  wastes  are 
estimated  to  be  as  follows: 

Fieldcrest  Mills  -  Kranstan  Rug  Mill  -  25,000. 
Fieldcrest  Mills  -  Bedspread  Mill  -  1,200, 

Town  of  Draper  -  This  municipal  sewer  system  discharges  untreated  sewage 
from  an  estimated  population  of  800  persons  into  the  Dan  River.    The  raw 
sewage  contributes  solids  and  bacterial  pollution  to  the  stream. 

Fieldcrest  Mils,  Draper  -  The  Company  operates  two  plants  in  Draper  that 
discharge  both  sewage  and  industrial  wastes  into  the  Dan  River.    The  sewage 
receives  primary  treatment;  however,  the  industrial  wastes  receive  no 
treatment  before  being  discharged  to  the  stream.    The  population  equivalent 
of  the  wastes  from  each  of  these  plants  is  estimated  to  be  as  follows: 

Fieldcrest  Mills  -  Blanket  Mill  -  1,000  .  ■ 

Fieldcrest  Mills  -  Sheeting  Mill  -  700* 

City  of  Reidsville  -  The  public  sewerage  system  serves  an  estimated  popu- 
lation of  10,000  persons;  however,  all  of  the  wastes  collected  by  this 
system  are'  not  discharged  into  the  waters  of  the  Roanoke  River  Basin. 
Vfaste  collected  from  an  estimated  population  of  Lj.,000  persons  is  given 
primary  treatment  and  discharged  into  Wolf  Island  Creek  and  Hogans  Creek. 
The  City  has  employed  engineers  to  study  the  waste  disposal  problem  and  to 
submit  plans  for  bhe  renovation  of  their  waste  disposal  facilities. 
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Yancesrville  Sanitary  District  -  This  sewerage  system  provides  primary 
treatment  for  the  sewage  collected  from  an  estimated  population  of  800 
persons.    This  plant  also  serves  two  schools  having  a  combined  enroll- 
ment of  approximately  1,100  students.    The  treatment  facilities  are 
overloaded,  since  the  Imhoff  tank  was  designed  to  serve  a  population 
of  only  600  persons. 

Town  of  Roxbcro  -  The  Roxboro  sewage  system  serves  the  Town  of  Roxboro, 
the  communities  of  Brooksdale,  Longhurst,  and  Gavel  as  well  as  indus- 
tries in  the  area.    It  is  estimated  that  the  sewer  system  serves  a  pop- 
ulation of  6,2^0  persons  and  also  discharges  approximately  600,000  g,p,d, 
of  industrial  waste  having  an  estimated  population  equivalent  of  U,000, 
These  wastes  are  discharged  without  treatment  into  Marlowe  Creek  and  pro- 
duce an  odorous  as  well  as  an  unsightly  condition.    The  heavy  pollutional 
load  renders  the  stream  unsuitable  for  livestock  watering  and  irrigation. 

Potential  Future  Development  .  .  ^  v  -.. 

This  area  has  excellent  possibilities  for  f\irther  industrial  develop- 
ment.   Such  development  will  necessarily  increase  the  need  for  suitable 
sources  of  water  supply  for  domestic  and  industrial  uses,  as  well  as  suitable 
areas  for  recreational  activities  such  as  bathing  and  fishing.    There  will 
undoubtedly  be  an  increase  in  the  \ise  of  streams  for  irrigation. 
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THE  UmU  ROANOKE  RIVER  AND  ITS  TRIBUTARIES  IN  NORTH  CAROLINA 

Land  Characteristics  and  Uses  ,  ?   ; ;  . 

The  watershed  of  the  Lower  Roanoke  River  drains  parts  of  two  pby«iographical 
regions  of  the  State,    That  portion  that  is  upstream  from  the  vicinity  of  Gas- 
ton drains  a  part  of  the  Piedmont  region  whereas  that  portion  below  the  "fall 
line"  in  the  vicinity  of  Gaston  drains  a  part  of  the  Coastal  Plain,  The 
relief  of  the  Piedmont  plateau  region  is  generally  decidedly  rolling  or  hilly, 
whereas  in  the  Coastal  Plain  region  the  land  is  prevailingly  flat  or  very 
gently  rolling,  the  more  rolling  areas  occurring  along  stream  courses.  The 
agricultural  activities  in  the  area  include  the  growing  of  field  crops, 
livestock,  and  poultry.    Tobacco  is  the  principal  source  of  farm  income. 

Existing  Stream  Uses  . ..      ..  . 

Surface  waters  serve  as  the  source  of  supply  for  both  municipalities  and 
industries.    Streams  in  the  area  serve  as  the  source  of  raw  water  for  two 
public  water  supplies,  serving  an  estimated  population  of  12,300  persons. 
Industries  in  the  area  use  an  estimated  volume  of  sixty-five  million  gallons 
of  process  water  daily. 

Fishing  is  prevalent  in  most  of  the  larger  streams  of  the  area,  Bass, 
breaia,  crappie,  and  other  species  of  pan  fish  are  common  to  the  waters  of 
the  area.    The  I^ower  Roanoke  River  is  a  very  important  spawning  ground  for 
striped  bass  or  "rockfish."    The  North  Carolina  Wildlife  Resources  Commission 
•perates  the  only  known  striped  bass  hatchery  in  the  world  at  Weldoa,  The 


striped  bass  fishing  has  been  valued  at  more  than  one  million  dollars.  The 
John  Ho  Kerr  Reservoir  and  its  backwaters  in  North  Carolina  is  a  very  popular 
sport  fijhlxig  areac 

The  recreational  potential  of  the  lower  Roanoke  has  not  been  very  fully 
developedo    There  are  no  State  parks  or  camps  in  the  section.    That  portion  of 
John  Ho  Kerr  Reservoir  in  North  Carolina  offers  great  opportunities  fc^r  recrea- 
ticn,->    There  are  several  developed  landings  along  the  lake,  seme  operated  by 
Wildlife  Clubs  and  others  by  private  citizens.    The  lake  affords  opportunities 
for  fishing^  beating,  v;ater  skiing,  and  si/n.mming. 

Plans  have  been  submitted  to  the  Federal  Power  Commission  for  the  con- 
struction of  hydroelectric  projects  that  will  utilize  practically  all  the  hy- 
droelectric power  potential  of  the  Roanoke  Eivero    Of  the  existing  and  pro- 
posed power  projects  the  Kerr  project  is  the  largest »    The  Kerr  Dam  was  built 
by  and  is  operated  by  the  United  States  Corps  ':'f  Engineers  for  flood  control 
and  power  generation.    The  Virginia  Electric  and  Power  Company  has  completed 
the  construction  of  a  hydroelecvric  project  near  Roan.-'ke  Rapids  and  has  applied 
for  a  license  from  the  Federal  Power  Commission  for  the  construction  of  another 
dam  to  be  known  as  the  Gaston  Project.    The  backwaters  of  the  Roanoke  Rapids 
Dam  extend  to  the  site  of  the  proposed  Gaston  Dam  which  if  constructed  will, 
in  turn,  create  a  pool  extending  upstream  to  the  toe  of  the  John  H.  Kerr  Dam. 

Even  though  a  hydroelectric  project  adds  no  pollutants  to  the  water,  it 
may  from  the  standpoint  of  altering  water  quality  be  equivalent  to  a  source 
of  pollution*    In  I arge  lakes  or  reservoirs  the  water  near  the  bottnm  of  the 
impoundment  will  bj  considerably  colder  than  the  water  near  the  surface  and 
may  be  completely  devoid  of  oxygeno    If  the  turbine  intakes  draw  water  from 
near  the  bottom,  the  water  discharged  through  the  turbines  may  contain  little 
or  no  dissolved  oxygeno  , ,  . 

Stream.s  in  this  section  receive  an  extensive  pollution  load  made  up  of 
both  domestic  sewage  and  industrial  waste.    In  many  instances  these  discharges 
are  resulting  in  conditions  that  seriously  jeopardize  the  necessary  uses  which 
must  be  made  of  the  receiving  streams.    The  total  sewage  and  waste  load  tribu- 
tary to  the  streams,  expressed  as  population  equivalent  (P.E^),  is  estimated 
tc  be  622,500  of  which  597,000  is  due  to  industrial  waste  discharges,,  The 
individual  sources  of  pollution  are  discussed  as  follows: 

Town  of  Henderson  -  The  municipal  sewerage  system  of  Henderson  serves  an 
estimated  population  of  11,000  persensa    The  waste  receives  primary  treat- 
ment before  being  discharged  into  Nutbush  Creeko    The  effluent  from  this 
treatment  plant  produces  septic  conditions  in  Nutbush  Creek  that  result 
in  an  odorous  and  unsightly  stream,  as  well  as  contributing  an  enormous 
number  of  sewage  (coliform)  bacteria  to  the  streaitio 

Town  of  Norlina  -  Even  though  the  Town  has  no  sewage  collection  system, 
nevertheless  a  sewage  disposal  problem  exists.    Several  privately  owned 
septic  tanks,  including  the  school,  the  Town  Hall,  one  restaurant,  one 
beauty  shop,  one  drugstore  and  other  commercial  establishments,  discharge 
effluents  through  a  filter  trench  to  a  catch  basin.    The  effluent  from  the 
catch  basin  flows  into  a  ditch  that  empties  into  the  drainage  system  of 
Ellington's  Creek,    This  situation  should  be  corrected. 


Tom,  of  Littleton  -  This  municipal  sewerage  system  serves  an  estimated  pop- 
ulation of  lp250  persons.    The  system  includes  four  small  septic  tanks  that 
wore  h  rlt  Ir  1922  and  designed  to  serve  a  total  population  of  approximate- 
ly 300  pers(;n£o    All  four  of  these  units  are  located  on  different  streams; 
only  two  of  these  teing  in  the  Roanoke  River  Basin.    Sewage  from  a  popu- 
lation of  approximately  1^0  persons  is  collected  in  two  small  septic  tanks 
and  discharged  into  Vest  Littleton  Branch  and  Bagley  Academy  Branch;  both 
streams  being  tributary  to  Little  Stonehouse  Greeks    Nuisance  conditions 
exi.st  in  both  of  these  branches  particularly  during  hot  -  dry  weather* 
The  Tox-jn  has  employed  engineers  to  study  its  sewage  disposal  problems e 

McPherson  Bottling  Co>  discharges  an  estimated  20,000  gallons  of  process 
wastes  into  a  ditch  that  eventually  drains  into  Little  Stonehouse  Creek* 
These  wastes  are  primarily  the  rash  waters  from  the  bottle  washing  machine 
and  have  an  estimated  population  equivalent  of  2,800,    Since  they  contain 
appreciable  quantities  of  oxygen  consuming  material,  their  discharge  int'^ 
Little  Stci'ishouse  Creek  will  result  in  the  lowering  of  the  dissolved  oxy- 
gen concentration  in  that,  stream.j 

Roanoke  Rapids  Reservoir  -  Even  though  no  polluting  material  is  discharged 
into  the  stream  by  Roanoke  Rapids  Reservoir,  the  dam,  wj.th  its  low  level 
turbine  intake  structure,  is  the  equivalent  of  a  source  of  pollution » 
Water  discharged  through  the  turbines  is  low  in  dissolved  oxygen  and  at 
times  high  in  manganese  and  iron^ 

Roanoke  Rapids  Sani-^ary  District  -  The  Roanoke  Rapids  sewer  system  serves 
an  estimated  co-mecued  population  of  9^000  persons  as  well  as  several  of 
the  industries  in  the  area.    The  total  polluticnal  load  discharged  by  the 
Roanoke  Rapids  sewer  is  estimated  to  have  a  population  equivalent  of 
18,320,  of  which  an  estimated  9s687  is  attributable  to  domestic  sewage 
and  an  estimated  8,633  is  attributable  to  industrial  waste.    These  wastes 
interfere  with  essential  downstream  uses, 

Manchester  Board  and  Paper  Company  discharges  an  estimated  volume  of 
^0,000  gallons  per  day  of  untreated  industrial  waste  into  the  Roanoke 
River  J.    This  waste  has  an  estimated  population  eq\iivalent  of  ll_,8Ul  and 
interferes  with  essential  downstream  uses» 

Roanoke  Mills  Plant  #1  discharges  an  estimated  volume  of  275,000  gallons 
of  untreated  industrial  waste  into  the  Roanoke  River  daily.    This  waste, 
having  an  estimated  population  equivalent  of  35  776  is  highly  colored  and 
high  in  oxygen  consuming  materials  and  interferes  with  essential  downstream 
uses, 

Halifax  Paper  Company  -  The  United  States  Public  Health  Service  in  co- 
operation with  the  State  Stream  Sanitation  Committee  studied  the  volume 
and  characteristics  of  liquid  waste  from  the  Halifax  Paper  Company  during 
August  and  September,  19^3 »    Results  from  this  study  shew    that  the  Hali- 
fax Paper  Company  discharged  an  average  of  17o3  millions  of  gallons  of 
untreated  industrial  waste  daily  into  the  Roanoke  River.    The  plant  study 
also  shows  that  during  the  period  of  study  the  waste  contained  90,000 
pounds  of  5-day  20^0.  B»O.D. ,  or  the  equivalent  of  domestic  sewage  from 
a  population  of  approximately  5U0,0C0  persons©    These  wastes,  not  only 
contain  materials  that  are  high  in  oxygen  demand,  but  they  also  contain 
materials  that  are  toxic  to  fish  life  when  present  in  sufficient 


concentrations.    As  yet  these  substances  have  not  all  been  identified,  nor 
has  lethal  concentrations,  as  they  affect  striped  bass,  been  determined. 
These  wastes  seriously  jeopardize  the  necessary  downstream  uses. 

During  early  1955  certain  changes  were  made  at  the  millo    A  second 
study  was  made  to  determine  volume  and  characteristics  of  the  waste «  Re- 
sults of  this  stridy  showed  that  the  waste  load  had  been  reduced  by  h.h%  while 
pulp  production  had  i,ncreased  by  21%»    This  reduction  in  pollution  lead  has 
not  appreciably  improved  rilver  conditi')ns,  due  to  the  reduction  of  dissolved 
oxygen  by  upstream  impoundrcents. 

Town  of  Weldon  -  This  municipal  sewer  system  collects  sewage  from  an  esti- 
mated coii'.ioc-Ded  population  of  2,U00  persons.    This  waste  is  discharged  with- 
out treatment  into  Smith  Branch  and  Roanoke  River, 

Town_of  Halifax  -  This  sewerage  system  serves  an  estimated  population  of  325 
persons^    The  Town  uses  a  septic  tank  for  the  treatment  of  the  sewage  before 
it  is  discharged  into  Quanky  Creek,    Primary  treatment  as  provided  is  ade- 
quate for  the  population  that  is  now  being  served  provided  it  is  properly 
operated  and  maintainedc    Kovjever,  the  treatment  facility  of  the  Town  of 
Halifax  was  not  being  properly'"  operated  when  visited  by  personnel  of  the 
State  Stream  Sanitation  Committ-ee  on  January  20,  195Uo 

Caledonia  Prison  Farmj  Halifax  County  discharges  the  effluent  from  its  sewage 
treatment  plarJ:.  to  a  ditch  that  drains  into  the  Roanoke  River.    A  cannery  and 
a  laundry  are  operated  at  the  Camp»    Wastes  from  these  operations  are  dis- 
charged to  the  ditch  without  receiving  any  treatment.    The  population  equiva- 
lent of  these  wastes  is  estimated  to  be  3^UOOo. 

Town  of  Jackson  -  This  municipal  sewerage  system  serves  an  estimated  popular 
tion  of  750  persons.  The  system  includes  a  treatment  plant  consisting  of 
primary  settling  and  intermittent  sand  filter.  The  effluent  is  discharged 
into  Lilly  Pon  Creek.  Treatment  as  provided  is  adequate  if  properly  main- 
tained and  operated^  However,  when  this  plant  was  visited  by  pursonnel  of 
the  State  Stream  Sanitation  Committee,  it  was  found  that  the  plant  was  not 
being  properly  operated  and  maintainedo 

Town  of  Rich  Square  -  This  municipal  sewerage  system  serves  an  estimated  pop- 
ulation or  "^90  persons  c>    The  sewage  receives  primary  treatment  before  being 
discharged  into  Bridgers  Creeks    IrJhen  this  plant  was  inspected  by  personnel 
of  the  State  Stream  Sanitation  Committee,  the  sludge  drying  beds  were  not 
being  usedo    At  the  time  of  inspection,  November  5^  1953 ^  it  was  evident  that 
the  Imhoxx  tank  had  been  cleaned  and  the  sludge  dumped  into  a  drainage  ditch 
and  allowed  to  drain  into  Bridgers  Creek,    The  allovrance  of  the  sludge  to 
drain  into  the  Creek  is  in  contravention  of  the  purpose  for  which  the  treat- 
ment works  were  built.    With  proper  operation  and  maintenance  the  waste  treat- 
ment plant  as  now  provided  is  adequate » 

Town  of  Williams ton  -  This  municipal  sewage  collection  system  collects  the 
sewage  from  an  estimated  population  of  l4„000  persons »    The  sewage  is  dis- 
charged without  treatment  through  two  outfall  sewers  into  the  Roanoke  River. 
This  waste  lowers  the  dissolved  oxygen  content  of  the  river  as  well  as 
greatly  increasing  the  bacterial  count  in  the  stream,, 


hQ 


Atlas  Ply-wood  Co »,  Williamston  Plant  -  Wastes  from  log  steaming  chambers 
are  discharged  to  the  sterm  seiner  "to  the  Roanoke  River.    These  wastes  are 
highly  colored  and  have  an  estimated  population  equivalent  of  U,800« 

Williamston  Packing  Co*  -  Industrial  wastes  are  discharged  to  a  ditch 
which  drains  to  Sweetwater  Creeko    These  wastes  have  on  occasion  resulted 
in  complaints  from  persons  living  near  the  ditcha    The  population  equiva- 
lent of  these  vjp.ste?  is  estimated  to  be  730« 

Town  of  Plyraouth  -  This  municipal  sewage  collection  system  collects  sewage 
from  an  esoirr.ated  population  of  Li.,6^0  persons*    This  sewage  is  discharged 
without  treatment  into  the  Roanoke  River  and  Conaby  Creeko    The  outfalls 
that  discharge  into  the  Roanoke  River  serve  an  estimated  population  of 
3,650  persons,  while  the  outfalls  that  discharge  into  Conaby  Creek  serve 
an  estimated  population  of  1,000»    Nuisance  conditions  exist  near  the 
head  of  Conaby  Creek  during  hot  -  dry  weather* 

North  Carolina  Pulp  Company,  Plyraouth  -  This  plant  discharges  an  estimated 
volume  of  UO  ffiD  of  untreated  industrial  waste  into  Welsh  Creek  and  the 
Roanoke  River*    This  waste  contributes  a  five-day  20°Co  B.O.D.  load  of 
USfQOO  poimds,  or  a  population  equivalent  of  approximately  27l;,800o  The 
waste  discharged  into  Welsh  Creek  has  a  population  equivalent  of  approxi- 
mately Li3,800,  whereas  the  waste  discharged  directly  into  the  Roanoke 
River  has  a  population  equivalent  of  approximately  231,000.    These  wastes, 
highly  colored  as  well  as  high  in  oxygen  consuming  material,  almost  com- 
pletely deplete  the  dissolved  oxygen  in  the  stream  during  periods  of  hot  - 
dry  weathero    Not  only  are  the  wastes  high  in  oxygen  consuming  material, 
but  they  contain  substances  that  are  toxic  to  fish  life  when  present  in 
sufficient  concentrations  c,    As  yet  these  substances  have  not  all  been 
identified,  nor  have  lethal  concentrations  been  determined. 

Atlas  Plywood  Co»,  Plymouth  Plant  discharges  wastes  from  the  log  steam- 
ing  pit  to  a  ditch  that  drains  to  Roanoke  Rivero    These  wastes  are  highly 
colored  and  have  an  estimated  population  equivalent  of  l^UOO. 

Town  of  Windsor  -  This  municipal  sewer  system  collects  the  sewage  from 
an  estimated  population  of  1,500  persons.    The  sewage  is  discharged  with- 
out treatment  through  three  outfall  sewers  into  Cashie  River.    These  wastes 
are  of  significance  as  they  affect  the  receiving  streamo 

Potential  Future  Development      [  ^  .vn,; 

The  area  has  excellent  possibilities  for  industrial  developments  Such 
development  will  necessarily  increase  the  need  for  suitable  sources  of  water 
supply  for  domestic  and  industrial  uses  as  well  as  suitable  areas  for  recre- 
ational activities  such  as  fishing  and  bathing.    There  will  undoubtedly  be 
an  increase  in  the  use  of  streams  as  sources  of  water  for  irrigation* 
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EXPLANATION  OF  TABLE  1,  RECOMME.NDED  CLASSIFICATIONS 


The  tentatively  recommended  classifications  of  the  surface  waters 
in  the  Roan-ske  River  Basin  are  given  in  Table  6.,  pages       -  l56e  These 
recoMiiGndations  are  considered  to  represent  the  test  usages  of  the 
streams  in  the  interest  of  the  public,  and  are  submit+ed  to  all  concern- 
ed for  consideration  at  the  Public  Hearings,  and  the  State  Stream  Sani" 
tation  Committee  in  its  determination  of  the  final  classifications  to 
be  assignodo 

Any  stream  not  named  in  Table  6  carries  the  same  classification 
as  the  segment  of  the  stream  to  >±iich  it  is  tributary. 


Key  To  Abbreviations  Used  In  Table 


N 
P 

WF 

w 


Agri, 


Rec. 


Agriculture 

Natural 

Polluted 

Woodland  and  Farm  Land 
Water  Supply 
Woodland 
Recreation 


Brief  Explanation  of  Water  Classifications 


A-I 


Water  supply  from  uninhabited  watersheds  requiring  only 
approved  disinfection* 


A-II 


Water  supply  with  approved  complete  treatment. 


B 


Bathing  and  recreation 


e 


c 


Fishing 


D 


Agricultural,  including  irrigation  and  livestock  watering 
and  industrial  cooling  and  process  water  supply. 
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Navigation  and  xhe  disposal  of  sewage,  industrial  wastes 
or  other  wastes. 
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